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SUMMARY SHEET

-

ENVIRONMENTAL IMPACT STATEMENT
- FOR

NORTH ATLANTIC INCINERATION SITE

( ) Draft
(X) Final
( ) ‘Supplement to Draft

° ENVIRONMENTAL PROTECTION AGENCY
' OFFICE OF WATER REGILATIONS AND STANDAPDS
CRITERIA AND STANDARDS DIVISION'

1. Type of Actiom

() Administrative/Regulatory action

( ) Legislative action
2. Brief background description of action and i:hrpose.

The proposed action is the designation of a North Atlantic Incineration
Site. The center of the site is approximacely' 140 omi (260 km) east of
Delaware Bay and 155 omi (290 ian) from Ambrose Light. The ‘site will be
used for che. incineration of toxic organic wastes, principally organo-
haloge;ls, generated in 'ﬁhe mid-Atlantic states. The purpose of the action
is to provide an environmentally acceptable area for the thermal destruc=

tion of the wastes, in compliance with EPA Ocean Dumping Regulations.

3. Summary of major bepeficial and adverse environmental and other impacts.

The most important beneficial effect of this action is to provide the
least hazardous location for destruction of toxic orgamic wastes.

Previous incineratiom of such wastes in the Gulf of Mexico have proven

/



that short-term effects of the burmed wastes are transitory and minor.
Insufficient numbers .of incineration opeiacions have taken place to
detect long=-term changes in the enviroument; however, such changes are

unlikely. Since before 1965 aqueocus industrial wastes with toxic

. comstituents have been dumped in the area without detectable long—-term

effects.
Major alternatives comsidered.
The alternmatives considered in this EIS are (1) no action, which would

require the use of land-based disposal methods, or the shutdown ‘of the

waste producing manufactur;ng processes, and (2) use of an alternative

. ocean site for the disposal of these wastes (e.g., the 106-Mile Ocean

Waste Disposal Site, the areas porth and east of the 106-Mile Site, the
regions south and west of the proposed site, existing near-shore dxsposal

sites over the Continental Shelf, a New England oceanic location, the

South Atlantic Bight regiom, and the existing Gulf of Mexico Incineracion

-Site) °

Unresolved enviroumental issues.

At-sea incineration is an emerging disposal technology; therefore,
certain specific eaviroomental issuyes require further investigation to
more fully establish the acceptability of this practice. Questions which

remain unanswered, but can be resolved during monitoring efforts are:

(1) How do repeated exposures to toxic residues in the water affect

the various biological communities?

(2) What are the effects om planktonic organisms due to prolonged
adverse exposures’ when such organisms must drift with a
polluted watermass that maintains its integrity for relatively

long periods?

(3) What effects will stack emissions have on pelagic and migratory

birds?
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Chapter 1

PURPOSE OF AND NEED FOR ACTION

Incineration is currently tkhe most eaviroomentally sound

means of ultimate disposal for some materials (e.g., toxic
organic chemical wastes). Large volumes of industrial
chemical wastes may become candidates for inciperation at sea
vithin this decade, thus the proposed North Atlantic
Incineration Site may provide east coast industries with an
effective area for disposal of chemical wastes. This chapter
provides background information om the purpose of and need
for the proposed site designation. It sets the stage for
defining the action, the location of the proposed site, and
the legal criteria which identify and establish viable
optious. ' :

The oceans have been used for waste disposal for - gemerations on an
international scale. In the early 1970's U.S. legislation and international
agreements were enacted to control waste disposal in the marine esanviroument.
fhis legislation, concurrent with the development of land-based alternatives,
has led to a dr;m;cic decrease in direct industrial and municipal "~ ocean
dumping. However, industries still produce toxic organmic cﬁemicai wastes
which require particularly safe and effective disposal procedures to preveant
release of baz§rdous substances into the euviromment in appreciable
quancitiesi High-temperature incimeratiom is a technique which satisfies such

disposal requirements.

Much organic chemical waste gemeration is centered around the heavily
populated and industrialized east coast, and existing commercial land-based
incineration facilities are located near populated areas. The incineration of
some hazardous substances, such as polychlorinated biphenyls (PCB), has io the
past created strong public opposition to incineratiom activities at commercial
facilitieabou land. Community attitude is that the poteantial for eavirom-
mental contamination from waste residues or accidents is too great a risk. If
these wastes are eovirommentally unsuitable for land disposal them counven-
tional’ methods of barging and dumping these types of wastes at sea are
probably prohibited under §227.27 of the Ocean Dumping Regulations aand

Criteria. Altermative disposal methods have therefore been examined. Based on

1-1
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results éf research conducted in the Gulf of Mexico between 1974 and 1977 the
Eavirommental Protection Agency (EPA) has established at-sea incinmeratioa as
an acceptable alternative disposal method for hazardous organic wastes.
Cousequently, EPA has determined a nesd for designation of an at-sea
Incineration Site in the northwest Atlantic. Ocean to serve industries located

on the U.S. east coast. \

Final designation of the proposed site will create. the second permanent
U.S. at-sea Incineration Site for industrial chemical waste disposal. This
action will £ill the need for a suitable locatipn'off the middle Atlamtic
states for the incinmeration of certain industrial chemical wastes which do not
comply with the criteria for direct ocean dumping under EPA Ocean Dumping
Regulations, and where no enviroumentally sound land-based alternatives exist,
but may be acceptable for disposal by incineration at-sea, as regulated undér
the Marine Protection, Research, and Sanctuaries Act of 1972 (MPRSA) (PL
92-532; 86 Stat. 1052, 33 USCA§ 1401, et seq.).

At preseat,, while alternative disposal methods are beiné developed, some
industrial wastes, particularly liqﬁid organohalogen wastes, can be safely and

effectively disposed of by at-sea incineratiom.

Organchalogens encompass a broad category of synthetic organic chemical
campoqnds counsisting of carbom, hydrogen, and one or more elements of the
halogen family: astatine, brominme, chlorine, fluorine, and iodine.
Organochlorine compounds are a subcategory of orgamohalogens that contain the
hélégen chlorine, im additiom to carbon, hydrogen, and possibly oxygen,
nitrogén, phosphorus, or sulfur. Metals are oftem associated with the organic
compounds in trace quantities. The majority of waste organohalogen chemicals
are organochlbrinés. The percentage of chlorine in organochlorines is
variable. Some wastes contain less tham 10Z, whereas others may comtain up to

87%. by weight, The average chlorine content of organochlorine wastes

generated in 1975 was 60.6% (Paige et al., 1978).

The generalized combustion products of organochlorine are described by:

CHCICCI2 - 202 ——e— 2C0, + HC1 + Clz

2
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Onder optimal combustion conditions the major products are carbomn dioxide
(COZ)’ hydrochloric acid (ECl), and water (RZO); gaseous chlorine (Clz) is

produced in negligible amounts.

The techmical feasibility of destroying orgamic wastes at sea in high-
temperature furnaces has been proven (Wastler et al., 1975; Clausen et al.,
1977; and Ackerman et al., 1978). The low envirommental hazard of atmospheric
and marine pollution from incinmeration emissioas has been demonstrated
(TerEco, 1975 and unpublished), and the ecomomic feasibility of such
operations was exsmined and found to be justifiable (Halebsky, 1978). All
factors indicate that at-sea incineration of certain wastes is a viable waste
elimination altermative to landfill, land-incineratiom, or direct ocean

dumping.

An Interagency Review Board (IRB) for the Chemical Waste Incineratiom Ship
Program (CWISP) has been established, comprising represeatatives from nine
Federal agencies. The primary agenmcies involved are EPA, U.S. Coast Guard,
Maritime Administration, and National Bureau of Standards. The IRB will
. develop procedures for the coordination of permits for shore facilities, ship
certification, and incineration of wastes. Additionally, IRB will evaluate
alternatives to promote the construction of privately owned TU.S. flaé
incinerator vessels.

At-sea incineration is viewed as a major element in an overall integrated
hazardous waste management matrix. In additiomn to at-sea incinmeratiom, IRB
_will evaluate the full spectrum of altermative technologies, including
" recycling and land-based incineratiom, to achieve a balance of eavirommentally
sound disposal procedures. This is particularly important when disposing of
the most hazardous chemical wastes.

As part of the decisiommaking process for designation of the proposed North
Atlantic Incineration'si:e, EPA investigated all reasonable altermatives to
selection of the proposed site. Two broad categories of altermatives exist:
(1) take no actionm, tﬁereby requiring other means of disposal (e.g., landfill,
storage, or land-incineration), :ranspoft of these wastes to the Gulf of
Mexico Incineration Site, or if other acceptable disposal methods are

unavailable, discontinue the waste-producing processes, and (2) comsiderationm

1-3
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of ome or more altermate ocean locations for incineration of these wastes.
After a careful review of the altermatives, EPA concludes that designationm of
the proposed North Atlantic Incimeration Site is the most favorable course of

action,

Based on the continued need for at-sea methods of waste disposal, the lack
of significant adverse impact from at-sea incineration (as determined by
research studies conducted in the Gulf of Mexico), and the lack of a better
alternative site, the EPA proposes to designate the proposed North Atlamtic
Incineration Site for industrial chemical waste incineration. Use of the site
will facilitate incineration of approved organohalogen wastes under
appropriate ocean disposal permits and the disposal of other chemical wastes
the EPA determines to be acceptable for at-sea incinerationm. The EPA
Administrator or his designee will (1) manage the site and regulate the times,
methods of disposal, rates, quantities, and types of materials to be
incinerated, (2) develop and maintain effective monitoring programs for the
site, (3) conduct disposal site evaluation studies, and (4) recommend

modifications in site .usage or designation, as required.

The center of the proposed site is approximately 155 nmi east-southeast
of Ambrose Light, and 140 nmi east of the Delaware Bay entéance. Site
coordinates‘are'38'00' to 38°40'N, and 71°50' to 72°30'W (Figure 1-1). The
proposed Incineratioa Site is due south of the 106~Mile Ocean Waste

Disposal Site, with a contiguous border.

INTERNATIONAL CONSIDERATIONS

The principal international agreement governing ocean dumping is the
Convention om the Prevention of Marine Pollution by Dumping of Wastes and
Other Matter (London Dumping Comventionm) (26 UST 2403; TIAS 8165), which
became effective in August 1975 upon ratificacion by 15 coantracting countries.
The Convention is designed to control dumping of wastes in the oceans and
specifies that comtracting nations will regulate disposal in the marine

environment within their jurisdiction, and prohibits disposal without



Figure 1-1. Location of Proposed North Atlantic Incinmeratiom Site
Bounded by 38°00' to 38°40'N Latitudes and 71°50' to 72°30'W Longitudes.
Distance from Ambrose Light to Center of Site is 155 omi.

permits. ‘Certain hazardous materials are prohibited (e.g., radiological,
biological, and chemical warfare agents, and high-level radiocactive matter).
Certain other materials (e.g., cadmium, mercury, organohalogens and their
compounds; oil; and persistent, synthetic or natural materials that float or
remain in suspension) are also prohibited as other than trace contaminants.
Other materials (e.g., arsenic, lead, copper, zinc, cyknides, ‘fluorides,
orgnnbsil‘icon, and pesticide‘s). ar:'e not prohibited from ocean disposal, but
require special care. Permits are required for ocean disposal of materials not
specifically prohibited. Amendments to Annexes I and II of the London Dumping
Convention adopted in 1978 establish requirements which allow organchalogens,

]

1=3




pesticides, and crude oil derivatives to be incinerated at-sea, provided the
emission products .of the substances entering the atmosphere andv sea are
rapidly rendered harmless by physical, chemical, or biological processes, or
are present as trace c¢ontaminants. The nature and quantities of all
incinerated wastes and the circumstances of disposal must be periodically
reported to the Intergovermmental Maritime Consultative Orgamizatiom. (IMCO),

which is respoasible for administration of the Comvention.

Appendix B presents the Annexes to the Convention, Mandatory Regulations
vith amendments, and Technical Guidelines to he followed by at-sea incin-

eration permittees.

FEDERAL LEGISLATION AND CONTROL PROGRAMS

Legisla:ion‘for the control of waste disposal into rivers, harbora,.and
coastal waters dates back almostiloo years; however, ocean waste qisposal
was nat specifically regulated in the United States. uatil the passage of
:he'Harine Procéction, Research, and Sanctuaries Act (MPRéA) in October
1972 (PL-92-532). "This legislation is discussed here in decail together
vith other relevant Federal legislation, Federal control programs initiated
by MPRSA, and EPA programs for ocean disposal site designation and issuance
of ocean disposal permits. In 1974 EPA determined that the MPRSA also

applied to at-sea incineration, thereby requiring a permit uander the Act.

The Clean Water Act (CWA) of 1977 (PL 95-217) amended and replaced earlier
legislation, established 8 comprehensive regulatory program to coatrol outfall
discharges of pollutants into navigable waters of the United States, including
ocean waters. The primary objective of the CWA is to restore and maintain the
chemical, physical, and biological integrity of the nation's waters. CWA
regulates discharges by setting criteria to prevent degradation of the marine
enviromment (Part 403), and to apply the criteria inm the issuance of permits
(Part 402). CWA and MPRSA are the primary Federal legislative means of
controlling ocean waste disposal from ocean outfalls and offshore disposal

sites.



MARTNE PROTECTION, RESEARCH, AND SANCTUARIES ACT (MPRSA)

L]

The MPRSA regulates the transportation and ultimate dumping of barged
materials in ocean waters. The Act is divided into three parts: Title
I—Ocean Dumping, Title II-—Comprehensive Research on Ocean Dumping, and Title
III--Marine Sanctuaries. This Envirommental Impact Statement (EIS) responds
to Title I, specifically Part '102(¢), which charges EPA with the respon-

sibility for designating sites or times for waste disposal.

Title I, the primary regulatory section of MPRSA, establishes the permit
program for the disposal of dredged and nondredged materials,' mandates
determination of impacts and alternative disposal methods, and provides for
enforcement of permit conditions. The purpose of Title I is to prevenf or
strictly limit the dumping of materials that would unreasonably affect human
health, welfare, or amenities, or the marine environment, ecological systems,
or economic potentialities. Title I of the Act provides procedures for
regulating the transportation and disposal of materials into ocean waters
under the jurisdiction or control of the United States. Any person of any
nationality wishing to transport waste material from a U.S. port, or from: any
port urder & U.S. flag, to be dumped anywhere in the oceans of the world, is

required to obtain a permit.

Title I prohibits the dumping-into ocean waters of certain wastes, includ-
ing radiological, biological, or chemical warfare agents, and all high-level
radioactive wastes. Title I was amended ian 1977 to inclﬁde prohibition of
dumping harmful sewage sludge after December 31, 1981 (PL 95-153). Alleged
violations are referred to EPA for appropriate enforcement. The provisions
of Title I include 3 maximum criminal fine of $50,000 and a jail sentence of
.up to one year for every unauthorized dump or violation of permit require-
ments, or a maximum civil fine of $50,000. Any individual may seek an
injunction against an unauthorized dumper with possible recovery of all costs

of litigation.

Title II of MPRSA provides for comprehensive research and momitoring of
ocean disposal effects on the marine enviroment. Under Title II the Natiomal

Oceanic and Atmospheric Administration (NOAA) monitoring program has conducted
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extensive survey and laboratory investigatioms over the past several years at
ocean disposal sites in the North Atlantic Ocean. This work aids EPA ia site

management by providing criteria for site use decisions,

Several Federal departments and agencies participate in the implementation
of MPRSA requiremefits with the major responsibility mandated to the FPA to
review, grant, and enforce disposal permits for all wastes,.and to designate
and manage all disposal sites (Table l-1). 1In October 1973 EPA implemented
its responsibility for regulating ocean dumpinﬁ under MPRSA by issuing final
Ocean Dumping Regulations and Criteria which were revised in January 1977
(40 CFR Parts 220 - 229). The Regulations established procedures and
criteria for designating and managing ocean disposal sites (Part 228), evalu-
ating permit applications for eaviroomental impact (Part 227), and enforcing

permit conditioms (Part 226).

Under MPRSA the U.S. Coast Guard (USCG) is assignmed respomsibility to

‘conduct surveillance of disposal operatioms, to ensure compliance with the

permit conditions, and to discourage unauthorized disposal. Violations are
;eferred to EPA for enforcement. Sd%veiliance is accomplished'by means of
spot-checks of disposal vessels for valid permits, interception or escorting
of disﬁosal vessels, use of shipriders, aircraft overflights during dumping,

and random surveillance missions at land facilities.

NOAA counducts comptehenéive monitoring and research programs under Title II
of MPRSA .with respect to the effects of ocean dumping on the marine
enviromment, including potential long-term effects of pollution, overfishing,
and man—induced changes in oceanic ecosystems. Some of the responsibilities
for conducting field investigations of ocean waste disposal effects have been
shared with EPA, ~Title III of MPRSA authorizes NOAA to designate marine
sanctuaries after comsultation with other affected Federal agencies, and to

regulate all activities within such sanctuaries.

At the request of EPA, the Department of Justice initiates relief actioms
in court in response to violations of the terms of MPRSA. When necessary,
injunctions are issued to stop disposal. Civil and criminal fines, and jail

sentences may be levied, based on the magnitude of the viola:%on.
[ ]
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TABLE 1-1 )
‘ ‘RESPONSIBILITIES OF FEDERAL DEPARTMENTS AND AGENCIES
FOR REGULATING OCEAN WASTE DISPOSAL UNDER MPRSA

Department/Agency

Responsibility

U.S. Environmental Protection Agency

Issuance of waste disposal permits,
other than for dredged material

Establishment of c¢riteria for
regulating waste disposal

Enforcement actions -
Site designation and management

Overall ocean disposal program

" management

Research on altermative ocean
disposal techmiques

U.S. Department of the Atmf
Corps of Engineers

Issuance of permits for tramsportation

* of dredged material for disposal.

Recommending disposal site locations

-U.S.  Department of Tramsportation
~ Coast Guard

Surveillance
Enforcement support

Issuance of regulations for disposal
vessels -

Review-of permit applications

U.S. Department of Commerce
National Oceanic and Atmospheric
Administration

Long-term monitoring and research

Comprehensive ocean dumping impact
and short=-term effect studies

Marine sanctuary designation

U.S. Department of Justice

Court actions

U.S. Department of State

International agreements




The MPRSA was amended in March 1974 (PL 93-254) to bring the Act into full
conformity with the Counvention. The United States accepted amendments to
Annexes I and II of the Convention dealing with intermatiomal regulatioms for
the incineration of wastes at sea. Requirements established by the U.S.
regulations implemented both the Act and the Couvention (Chapter .1,
International Consideratioms). These amendments became effective in March

1979 as minimum natcionmal requirements in all oceanic incineration permits.

OCEAN DISPOSAL SITE DESIGNATION

Part 102(c) of the MPRSA guchorizes the EPA Administrator to designate
sites and times for ocean waste disposal, provided the waste does not contain
prohibited materials and will not significantly degrade or endanger human
health, welfare, and améni:ies, the marine enviroument and ecological systems,

or econcmic potential.

Land-based methods of dispoéal as alternatives to ocean dumping are
thoroughly evaluated during the permit applicatiom process. Through this
:evaluaﬁion :ﬁg apblicau: must prove a need for ocean disposal and evaluate
alternative disposai‘ means before a permit for ocean dumping 1s granted.
Since potential altermative disposal methods will vary, based on the type of

waste, this issue is best résolved during the permit application stage.

Part 227 Subpart C of the Ocean Duﬁping Regulations specifies the factors
considered and the bisis for determining the need for ocean dumping. Even if

a permit i's granted, EPA may require the permittee to:

" ..terminate all ocean dumping by a specified date, to
phase out all ocean dumping over a specified period or
periods,. to continue research and development of
alternative methods of disposal and make periodic reports
of such research and development in order to provide
additional information for periodic review of the need for
and alternatives to ocean dumping...” :

The couditions apply even when the permittee has demonstrated compliance with
the requirements of Part 227 Subparts B, D, and E; prevention of enviroumental
imﬁact (e.g., damage' to aesthetiec, recreatiomal, or economic values, or

interference with other uses of the ocean),
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EPA has established criteria for designating sites in Part 228 of the Ocean

] .
Dumping Regulations. These include criteria for site selection and procedures

for designating the sites for disposal. Through this and other EIS's, EPA is

conducting in-depth studies of various dispesal sites to determine their

ac;epfability in keeping with the criteria.
t

' Genmeral criteria for selection of sites, as provided in the Ocean Dumping

Regulations are:

(a)

(b)

(e)

(d)

The dumping of materials into the ocean will be permitted omnly at
sites or in areas selected to minimize the interferemce of disposal
activities with other activities in the marine environment,
particularly avoiding areas of existing fisheries or shellfisheries,
and regions of heavy commercial or recreational navigationm.

Loéations and boundafies of disposal sites will be so chosen that
temporary perturbatiocns in va:ef..quality, or other enviroomental

conditions, during initial wmixing caused by disposal operations

. anywhere within the site, can be expected to be reduced to normal

ambient seawater levels or to undetectable contaminpant concen~
trations, or effects, before reaching any beach, shoreline, marine

sanctuary, or known geographically limited fishery or shellfishery.

If at any time during or after disposal site evaluation studies, it
is determined that existing disposal sites presently approved om an
interim basis do not meet the criteria for site selection set forth
in [Sectiom] 228.5 to 228.6 the use of such sites will be terminated

as soon as suitable alternate disposal sites can be designated.

The sizé of ocean disposal sites will be limited im order to
localize for identification and control any immediate adverse
impacts and permit the implementation of effective monitoring and
surveillance programs to prevent adverse long-term impacts. The
size, configuration, and location of any disposal site will be
determined as a part of the disposal site evaluation or designmation

study.
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(e) EPA will, wherever feasibie; designate ocean dumping sites beyond
the edge of the Continental Sbelf, and other such gites that have
been bistorically used. [§228.5] i '

In addition to the five gemeral criteria established im the Ocean Dumping
Regulations and listed above, the amendments to the London Dumping Coavention

include three general criteria specific to at sea incineration:

(a) The atmospheric dispersal characteristics of the area — . including
wind spéed and direction, atmospheric stability, frequency of
joversions and fog, precipitatiom types and amounts, and humidity —
in order to determine the potemntial impact on the surrounding
enviromment of pollutants released from the marine incinerationm
facility, giving particular atteation to the possibility of

atmospheric transport of pollutaats to coastal areas.

(b) Oceanic dispersal characteristics of the area, in order to evaluate

the potential impact of plume interaction with the water surface.
(¢) Availability of navigatiomal aids.

Factors considered under the specific criteria for site sélec:ion treat the
general criteria in additionmal detail. A proposed site.which satisfies the
specific criteria for site selection, will conform to the broader gemeral
criteria. Eleven factors are considered:

- ’
(1) Geograbhica} position, depth of water, bottom topography and
distance from coast;.
)
(2) Location in relatiom to breeding, spawning, nursery, feeding, or

passage areas of living resources in adult or juvenile phases;

(3) Llocationm in relatiom to beaches amd other amenity areas;
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(4)

(5)
(6)
n

(8)

(9)
(10)

(11)

These factors are addressed in detail for the proposed Incineratiom Site in

Chapter 2.

Types and quantities of wastes proposed to be disbosed of, and
éropoaed'methods of release, including methods of packing the

waste, if any;
Feasibility of surveillance and monitoring;

Dispersal, horizontal tramsport and vertical mixing character-
istics of the area, including prevailing current direction and

velocity, if any;

Existence and effects of current and previous discharges and

°

dumping in the area (including cumulative effects);

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

ocean;

The existing water. quality and ecology of the site aé_deﬁq;miﬂedA

by gvailable data or by trend assessment or baseline surveys;

Potentiality for the development or recruitment of nuisance

species in the disposal site;

Existence at or im close proximity to the site of any
significant natural or cultural features of historieal

importance. [§228.6]
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A des{gna:ed site must be monitored for adverse disposal impacts. EPA

requires

that the following types of effects” be monitored in order to

determine the extent of marine emvirommental impacts occurring from material

disposal at other sites:

(1)

(2)

(3)

(4)

(5)

(6)

Movement of materials into estuaries or marine sanctuaries, or to
N

oceanfront beaches, or shorelines;

Movement of materials toward productive fishery or shellfishery

areas;

Absenée from the disposal site of pollution-sensitive biota

characteristic of the genmeral area;

Progressive, noun-seasonal, changes in water quality or sediment
composition at the disposal site, when these changes are
a::r{bu:ayle to materials disposed of at the site;

Progressive, _non-seasonal, changes in comﬁ?sition or numbers of
pelagic, deﬁersal, or benthic biota at or near the disposél site,
when these changes can be a:tributéd to the effects of materials

disposed of at the site;

Accumulation of material comstituents (including without limitationm,

human pathogens) in marine biota at or mear the site. {§228.10(b)]

AT-SEA INCINERATION PERMIT PROGRAH

EPA's Ocean Dumping Regulations establish a program for the application,

evaluation, and issuance of at-sea incineration permits. When a site is

selected and duly designated, permits for the use of the site will be issued

by the EPA.

Ocean Dumping Regulations are specific ‘about the procedures wused to

evaluate permit applications and the gramting or denial of such applicatioms.

EPA evaluates permit applicatioms principally to determine (1) whether there
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‘is a deménstqa:ed need for ocean waste disposal and that no other reasomable

alternatives exist (40 CFR §227.14), and (2) compliance with the emvirommental
impact criteria (Part 227 Subpart B), Mandatory Regulations and Technical
Guidelines (Appendix B). As prescribed Ly §227.6(h) of the Ocean Dumping
Regulations, the prohibitions and limitations of §227.6(a) do not apply to the
granting of permits for the tramsport of listed substances for the purpose of
inciperation at sea if the applicant demonstrates that the stack emissionms
consist of substances which are rapidly rendered harmless by physical,
chemical, or biological processes in the sea. Incinmeration operacions.shall
comply with requirements established om a case-by-case basis.

Compliance with EPA marine environmental i;pac: criteria ensures that the
proposed waste disposal-will not "unduly degrade or endanger the marine
environment,” and that disposal will oot cause unacceptable adverse effects
upon human health, the marine ecosys;am,'or other uses of the oceén. The
relevant points of these lengthy criteria as they relate to incinerable wastes

are briefly summarized below.

° Prohibited Materials = High-level radioactive wastes, materials

produced for radiological, cbemical; or biolégical warfare,
insufficiently described materials, persistently buoyant materials

which interfere with other uses of the ocean.

. Materials Present in Incinerable Wastes as Trace Contaminants Only -

Mercury and mercury compounds, cadmium and cadmium compounds.

° Wastes Requiring Special Studies - Where there is doubt as to the

thermal destructibility of the wastes or other matter proposed for

incineration, pilot scale tests shall be undertaken.

When proposing to permit incineratiom of wastes or other matter over
which there are doubts as to the efficiency of combustiom, the
incineration system shall be subject to the intemsive stack
monitoring required for the initial iacimeration system survey.
Consideration shall be given to the sampling of particulates, taking

into account the solid content of the wastes. The minimum approved
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flame temperature shall be 1,250°C, unless the results of tests om
the marine incineration’ facility demonstrate that the required
combustion and destruction efficiency cam be achieved at a lower

temperature.

Research permits' will be issued during incineraﬁor trial tests to certify
equipment performance acceptability and establish the destruction efficiency
for a specific type or mixture of organohalogen waste. Permittees incine-
rating wastes under research pérmi:s will be required to perform monitoring of
short-term effects on air and water quality, similar to monitoring conducted
in the. Gulf of Mexico. Additionally, permittees will wmomitor incinerator
stack emissiomns, as promulgated under Mandatory Regulations and Technical
Guidelines of the Convention. Permits will specify an expiration aate io

longer than 18 months from the date of issue.

Special permits will be issued to allow incineration of approved wastes
when an incinerator has been certified. Short-term monitoring of air and
water quality impacts will not normally be required.- However, moni:éring of
stack emissions will be required, as promulgated undér Mandatory Regulations
and Technica% Guidelines of the Comvention. Permits will specify an

expiration date of no later than 3 years from the date of issue.

HISTORY OF THE U. S. AT-SEA INC._INERATION PROGRAM

At-sea incineration of toxic wastes has been practiced in Europe since
1969. The practice did not begin in the United States until 1974, when
permits were issued for incineration of Shell Chemical Company wastes in the
Gulf of Mexico. Between October 1974 and January 1975 .approximately 16,800
metric tons* (tomnes) of toxic organochlorine wastes from the Shell Chemical

Company, Deer Park, Texas facility were incinerated aboard the incineration

" vessel M/T VULCANUS at a designated site in the Gulf of Mexico during four

separate incineration operations. The first two "burms" (4,200 tonnes each)

* metric ton = tonnme = 2,205 pounds (1b)
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vere coéductgd upder re;;arch permits; the second two burns (4,200 tonnes
each) were conducted undef special permits. Wastes were composéd of
trichloropropane, trichloroethane, and dichlorocethane. Monitoring results
showed no detectable chamges in the pH of the seawater where the incineratioum
plume contacted the water surface (discussed in detail in Chapter 6}
Similarly, no adverse effects were detected in plankto% samples (TerEco,
1975). ‘

The third series of incinerations occurred betweem March and April 1977.
Approximately 16,80b tonnes of Shell Chemical Company wastes were incinerated
aboard -the M/T VULQANUS at the Gulf of Mexico Incineratiou Site during four
incineration operations (Clausem, et al., 1977). These operations were
permitted under special permit. Waste material was similar to that burmed
during the first incineration operation in 1974 and 1975. Monitoring results

of these operations were comparable to the first burns, and no deleterious or

subtle adverse impacts were detected. Field monitoring and laboratory studies

were- undertaken, exposing fish to various concentrations of Shell Chemical
Company wastes. It was concluded that observed effects (Chapter &) .were
temporary and presented no drawbacks to at-sea incineration (TerEco,

unpublished; Clausen, et al., 1977).

The fourth and most recent at-sea incineration of organochlorine waste
occurred in the Pacific Ocean near Johmston Atoll. Approximately 10,400
tonnes of Herbicide Orange were destroyed in ‘three incineration operatioms

aboard the M/T VULCANUS. The first burn occurred under a research permit and

the other.two under special permits. The primary toxic compoments of this

waste were TCDD (2,3,7,8-tetrachlorodibenzo-p-dioxin), 2,4-D, and 2,4,5-T
(Ackerman et al., 1978). In the ‘case of Herbicide Orange, the incineratiom
process appears to have been responsible for the production of new compounds
absent in the original waste material. Plankton samples were ;oilected from
affected sea water to determine residue effects, but analysis results were

inconclusive due to the low biological productivity at the site.

A recent paper (Kamlet, S.K. 1978) presents a detailed discussion of the
events leading up to the use of at-sea incineration technology in the U.S,
In addition, discussion therein of the development of Mandatory Regulations

and ' Recommended Techaical Guidelines of the Convention i8 informative.
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Combustion efficiency (CE) and destruction efficiency (DE) are two measures
of incinerator effectiveness in disposal of orgamic wastes. Combustion
efficiency is an index of the completeness Pf combustioen, pdsed on the
concentration ratio of carbon mounoxide to carbon dioxide, usually expressed

'

as:

Ceo, ~ Ceo .
CE (Z) = x 100
- )
€%
where Ceo. ™ measured concentration of ‘carbon dioxide
C.o ™ measured concentration of carbon monoxide

Regulations require incinerator vessel operators to monitor and maintain a
minimum CE of 99.9% during incineration operatioms. It has been found that a

minimum CE of 99.9% produces a minimum DE of 99.99Z.

Destruction efficiency (bE) in all Gulf of Mexico at-sea incineratiom
operations were determined to be 99.96% or better. Destruction efficiency is
computed from the difference between the amount of wastes fed into cpé
incinerator and the amount of unburmed residual wastes emitted from the stack.
Several alterna:ivé methods are used to determine destruction efficienmcy.

-~

Table 1-2 lists four methods used in recemt tests.

Aboard the M/T VULCANUS wastes are incinerated in two identical refractory
lined furnaces at Ehe scérn. Each incinerator comsists of two main sectioms,
a combustion chamber and a stack, through which the combustion gases pass
sequentially (Figure 1-2). Air is supplied by large fixed-speed blowers rated
at 90,000 mslhr capacity for each incinerator. Liquid wastes are fed to the
incinerator by means of electrically driven pumps. There are no air pollution
control devices in the incimerators, but there is an emergency automatic waste
shutoff system, which prohibits the flow of waste to the burmers if the
furnace temperature drops below a preselec:eﬁ level. Combustion temperatures
are between 1,200 and 3,000°F (650°C to 1,650°C), but for maximal combustion
‘efficiency the average is approximately 1,600°C. The average waste residence

. . 1]
time is 1 second. . ’
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Source:

TABLE 1-2.

DEFINITION OF DESTRUCTION EFFICIENCY TEBMS

Destruction

Efficiency '
Term Method of Efficiency Calculation Description of Mcthod
. DEuc THC fed-THC on-line wmonitor 100 Total organic destruction efficiency based ~
THC fed x on total hydrocarbons (THC) measured by a
continuous on-line monitor onboard the
M/T VULCANUS.
DECCHC THC fed-THC in grab gas sample x 100 Total organic destruction efflc!cncy based
THC €ed on total hydrocarbons measured in the Tevlar
bag grab gas samples by GC/FID.**
DE C.Cl, fed-C Cl1 in SASS* gamples Wagte destruction efficiency based on tri-
SCJClJ =3 =T CJCI3 fed x 100 chloropropane (a major waste constituent)
found in SASS* train samples. Trichloro-
" propane was identified and quantified by
GC/MSt.
QECCCJClj 93913 fed - C Cé; IQegrab gas samples x 100 Waste destruction efficiency based on tri-

chloropropane (a major waste constituent)
found in grab gas samples by GC after
Tenax concentration.

* EPA Source Assessment Sampling System
** Gas chromatography/flame ionization detection (an analysis technique) '

t

Clausen et al

1977

it

t Gas chromatography/mass spectrometry (an analysis technique)

et e e e e
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Figure 1-2. Vortex Liquid Waste Incinerators
Source: Paige et al., 1978
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In organocﬂloting waste incineration three residues are produced which
may adversely affect air and water quality: hydrochloric acid, unburned
organochlorine waste, and trace metals in a gaseous phase. Residues are
emitted from the incinerator stacks and rise into the atmosphere as a smoke
plume which may or may not be visible, depending on atmospheric conditions.
The plume is rapidly dispersed in all directions (Figure 1=3). Imitial sea
surface contact will occur within several hundred meters of the vessel's
stern, and at such distances residue concentrations will be low. Research
operations indicate.(TerEco, 1975 and unpublished) that maximal sea-level
concentrations occur at 1,000 to 2,000m downwind of the vesaei. Sea sur-
face concentrations will decrease with increased distance from the vegssel.
Mathematical modeling predicts that maximal sea surface concentrations will
occur approximately &4,000m downwind of the vessel (Paige et al., 1978).
Modeling indicates that within 14 ¥m sea surface residue coacentrations

will be SOX of the maximum sea surface concentrations occurring at 4,000m.

e
-~

PROJECTION OF QUANTITiES AND TYPES OF U.S. WASTES
WHICH MIGHT BE INCINERATED AT SEA

3 .

Halebsky (1978) compiled data om U.S. manufacturing processes and estimated
the potential U.S. imdustrial chemical waste quantities which may be available
for at-sea incinerationm (Table 1-3). Wastes are grouped into four genmeral
categories depending on the character of the waste material. Organic
chemicals, peEticides, and petroleum refinery wastes are considered acceptable
ipeineration candidates because in most cases they will burn efficiently and
produce residues which are envirommentally acceptable (i.e., possess low
metals conteat). Inorganic chem?cals as a rule have a high metal content
which prevent them £from fulfilling the regulations for at-sea inecineration

’

under present technologies.

Surveys of U.S. industrial waste generators indicate 90%2 of the U.S.
jndustrial chemical wastes are produced in Gulf coast states, or cam be mos
economically transported to the Gulf coast for disposal. The remaining 10Z of

the industrial chemical wastes are generated primarily in fpur east coast

1-21

i



-1

ALTITUDE (METERS)

1

LOCATION OF PRIDICTED
IT0AL SEA LEVIL CONTACT

3 4

PLAN VIEW

s

s -6 .

(LOCATION OF PRIDICTED LOCATION OF FREDICTED MAXIMUM

MEASURASUE SEA LEVEL $1A LEVEL CONCENTRATIONS

CONCENTRATIONS ‘
DISTANCE m)

n .

1
LOCATION OF PRIDICHID
CONCINVRATION BIVELS 49%

OF MAXIMUM SEA LEVEL
CONCINTRATIONS

- Figure 1-3. Plume Dispersal (M/T VULCANUS) Gulf of Mexico

Research Incinerations, Research Burn II

NOTE: During actual incineration, the gaseous plume is virtually colorless and invisible

Clmeg e

s go mn e e




£2-1

FOR

TABLE 1-3

POTENTIAL U.S. WASTE QUANTITIES AVAILABLE

AT-SEA INCINERATION BY GEOGRAPHICAL LOCATION
- (Thousands of ‘Tonnes)

1977 1983 1989
Total U.S. Gul f Coast East Coast Total U.S. Cul f Coast East Coast | Total U.S. Gul f Coast East Codst
Organic 645 586 59 ° 1,496 1,358 138 2,20 2,031 206
Chemlicals
Pesticides 3] 29 4 74 69 9 113 100 13
Inorganic 90 N/A N/A 603 * N/A N/A 781 N/A N/A
Chemicals
Petroleum 167 149 18 392 350 42 480 428 52
Refining __' . . I ) _ —_—
TOTAL 935 7164 81 i 25569 1,727 189 3,611 2,559 .2

Aapted from Halebsky, 1978 ,
N/A = Not applicable to at-sea inclneration under present technologies
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states: Delaware, New Jersey, Pemnsylvania, and West Virginia (Balebsky,
1978). Specifically, estimates show, that ouly 9.2% of the potential total

U.S. organic chemical wastes, 11.8% of the potemtial total U.S. pesticide

wastes, and 10.8% of the potential total U.S. petrolewm refinery wastes are

consxdered to be available from the east coast for incipneratiom at the North

Atlantic Incineration Site.

Waste volumes are based on data limited to several large primary waste
generating industries. Secondary waste producing industries are large in
aumber and collectively gederate a large volume of hazardous wastes.
Therefore, substan:xally larger volumes of wastes may become candidates for

at-sea anxneratxou than indicated by Balebsky (1978).

In 1979 EPA recalled the pesticide, Silvex (2,4,5-TP), which 1is
~ chémically similar to Berbicide Orange (2,4,5-T). The toxic compound
Tetrachloro- dibenmzo-p-dioxin (TCDD) is created in minute quantities during
the manufacturing process of these compounds Presently an estzma:ed
700,000 gallons (approximately 2,400 tounes) of 2,4,5-TP are stored for future
disposal. When the recall program is complete an estimated total of
1.2 million gallons (4,100 tonnes), with an average TCDD comtent of 20 ppb,

will require safe disposal. !

The Natiomal Academy of Science (1979) reported that between 1930 and 1975
the total U.S. commercial sales and imports of PCB's was about 571,000 tonnes.
Since 1975 approximately 340,000 tonnes were still in use,. and about
25,000 tounes had been destroyed in land-based incimerators or otherwise
degraded. By 1978 an estimated 140,000 tomnes had been stored in landfills or
equipment dumps. It is estimated that 68,000 tonnes have already been
dispérsed inﬁo the envirooment. The 340,000 tonnes still in use from 1975
will eventually have to be disposed of. Current Toxic Substances Control Act
regulations require incineration of bulk liquid PCB and some solid mixtures.
No estimates are available regarding the émount of PCB wastes that will

ultimately become available for disposal om the east coast.
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Marketing §urveys indicate projected waste volumes exceed 1.1 million
tonnes. Such quantities would require several incinerator vessels operating
simultaneously, year-round, if at-sea incineration were wused, and would
require several incineration sites to emsure that two or more vessels did not

occupy the same site simultaneously.

This EIS demonstrates the need for an at-sea Incinmeration Site off the east
coast of the United States. Short-term monitoring of research burns in the
Culf of Mexico detected no measurable impacts during those operatioms (Wastler
et al., 1975; TerEco, 1975 and unpublished) indicating the enviromnmental
acceptability of this altermative disﬁosal method. The existing quantities

and types of waste chemicals which require a safe disposal process, and the

‘auticipation of annually increasing quantities (Table 1-3), indicate that in

the future land-based disposal practices may be unacceptable or inadequate to
accommodate the enormous amounts of accumulated wastes. In the past public
sentiment has opposed ‘incimeration of hazardous wastes, such as PCB or
2,4,5-T, near populated areas vhere spills, equipment malfunctions, or
residues may lead to contamination. Traasport of wastes generated by east
coast industries to a more distant site (e.g., Gulf of Mexico Incineratiom
Site) is not a preferable altermative for several enviroummental and ecoﬁomic

reasons discussed in Chapter 2.

i
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‘Chapter 2

ALTERNATIVES INCLUDING THE PROPOSED ACTION

Industrial wastes unsuitable for landfill can either be
stored on land or incinerated om land or at sea. Present-day
land-based incineration is costly and for some substances
public sentiment is strongly opposed to this method. The
proposed North Atlantic Incineration Site offers a viable
alternative to land-based incineration. In additiomn to the
proposed site this chapter discusses several alternative
ocean sites.

1n accordance with the Council .on Envirommental Quality's (CEQ) recommended
format, this chapter is the substance of the EIS. It is based upon the
information and analyses presented in the other chapters and in the
appendixes, particularly the chapters om the affected envirooment (Chapter 3)
and the environmental comsequences (éhapter 4). ’

This chaéﬁér specifically discusses the following alternatives:

® No action
'~ Use of Gulf of Mexico Incineratiom Site
° Proposed site
' Alternative sites
- 106-Mile Ocean Waste Disposal Site
- Previously recommended northern Incineratien Site
- Other oceanic regions
Eastern mid-A:lancié Bight region
Southern mid-Atlantic Bight region
New England oceanic regiom
South Atlantic Bight regionm ‘

Land-based disposal methods are thoroughly evaluated during the permit
application process. Through this evaluation the applicant must prove a
need for ocean waste disposal and evaluate alternative disposal means be-
fore a permit for at-sea incineration 1is granted. Land-based disposal
methods are not discussed as alternatives to the proposed actionm, but

. x . ' . . .
introduced as considerations should the no action alternative be preferred.
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The enviromnmental impacts of the proposed action and the alternative
sites have been thoroughly evaluated and are preseated, thus defining the
issues and providing a clear basis for choice amoang options by the

decisionmakers and the public.

LAND-BASED DISPOSAL
Land-based disposal of liquid organic wastes has been practiced for many
years. Numerous physical, chemical, and biological waste treatment processes
have been evaluated. Several methods show promise for large-scale operations

capable of handling commercial quantities of hazardous wastes, but most are

- impractical for projected future volumes. The EPA has published several

reports in recent years dealing with these alternative methods of managing
hazardous waste (e.g., Arthur D. Little (1977), TRW (1976), Versar, Inmc.
(1977), Process Research, Inc. (1977), and Wilkinson et al. (1978)).

LAND-BASED INCINERATION

Ten basic types of incinmeration techmiques are preseatly being used or
developed for disposal of hazardous wastes (Scurlock et al., 1975). This
discuasion' concerns only liquid injection systems, the most frequently used
technique for liquid organmohalogen waste combustion, although a rotary kilm
system has been used in an experimental procedure to ‘reclaim chlorine from

PCB's for cement production.

All commercial incinerator facilities now certified for incineration of
organohalogen wastes are located ne'ar'populated areas and are required to
comply with stringent enviroumental stanéards. The proximity to populated
areas 1is a resuit of the need for access to truck and rail transportation
facilities, and the proximity to waste genmerators. Facilities wmust guard
against accidental spill or leskage, and sabotage. Several facilities have
been used for experimental incineratiom of PCB's, with destruction effi-

ciencies greater than 99.99% when gas scrubbing equipment was used.
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Land=-based ;nd at-sea incinmeration of organohalogen wastes are egsentially
the same. The primary difference is in the treatment of gaseous emigssions.
During at-sea ineineration gaseous emissions are released without final
treactment, carrying combustion products and residues into the marinmne
atmosphere and oceanmic environment. Land incineration methods remove many of
the comﬁustion products and residues by means of scrubber devices (elg., wvater
or alkaline solutioms), which capture much of the undesirable effluents.
Scrubber residue containing suspended particulates, dissolved (or neh:ralized)
hydrochloric acid (HC1), small quantities of residual organic waste, and trace

metals, must still be disposed of in some envxroumen:ally acceptable manner.

Inecineration on land is a viable alternative to at-sea incineration;
however, in the event of wmechanical malfunc:xon (£lameout or xnadequate
combustion), the possibility of acute adverse effect upon the eavironment 1is
greater at land-incinerstor locatioms, due .to nearby populated areas. Land
incinerators camnot process wastes as rapidly as at-sez incimerators; only
about 3 tonnes per hour can be burned on land, compared to about 20 to 25

tonnes per hour at sea.

Incineration om land is several times more expensive ‘than at-sea incin-
eration. Shih et al. (1978) reports that land-based incineratiom costs of
organochlorine wastes ranges from $181 to $212 per tomme, or nmearly two to
three times the cost of at-sea incineration, which was quoted at $80 to $91

per tonmne in 1978 (excluding momitoring costs).

In summary, the advantages and disadvantages of land-based incineration

compared to at-sea incineration are:

'y Advantages

- Combustion residue is removed from stack gases by scrubbers,
reducing atmospheric contaminant input and downwind land contami-

nation.

- Small spills may be better contained and. are easier to cleaa up.

2-3
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' Disadvantages

- Incinerators are generally located near populated areas.
Contaminants escaping the scrubbing process wmay increase human

health risk due to repeated exposure.

- Scrubber residue must still be disposed of; this usually involves '

burial in sanitary landfill or storage.

- Equipment malfunctions (e.g., flameouts) have greater potential
for adversely affecting public health and property through

exposure to high atmospheric concentrations of waste.

- Catastrophic spills (especially with fire) will have greater

potential for affecting public health through exposure to high

- .

atmospheric or water concentrations of wastes.

= Costs are higher per tonne of waste handled (excluding monitoring

programs).

LANDFILLS

Land disposal of liquid organic wastes is widely practiced, and until
recently required minimal handling and treatment, substantially reducing costs
as compared to incinmerationm. However, recent environmental concerns are
resulting in more stringeat regulation of hazardous waste disposal conducted
in this manner. Requirements promulgated under the Resources Conservation and
Recovery Act (RCRA) for improved landfill design, disposal procedures, and
envitonmen:af monitoring are being implemented. Therefore, stringent
regulations, envirommental comncerns, and social or economic factors relating

to landfill may increase the attractiveness of incineration altermatives.

Certain materials (e.g., specific orgamochlorinme compounds) are excluded

from landfill disposal because of possible leaching and evaporative processes,

thus restricting the method as a viable altermative. Burial in sanitary

landfills is best-suited for relatively small quantitiess of wastes (e.g.,
- L

domestic and agricultural wastes). Incineration has the advantage of
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accommodating the imcreasingly large quantities of wastes industry is expected

to produce, which would otherwise significantly shorten landfill lifespans.

CONVERSION OF WASTES

The RCRA requires industries to develop means of recovering useful
resources from waste materials. Chemical conversion of organic wastes into
products of economic value is presently in the developmental stages and shows

great promise as an altermative disposal method.

The exhaustive chlorination process (chlorolysis) is useful on mauny
organochlorine compounds. Using high pressure and temperature this process
reduces wastes to carbon tetrachloride, phosgene, and HCl. However, certain

limitations apply_ because compounds which contain sulfur, nitrogem, and

' phosphorus adversely affect the process and restrict the applicabilities
(Wilkinson, 1978). '

The catalytic hydrodethériﬁétion prﬁcess.has potential as a waste
elimination altermative. .This process is stiil in the-developmentél stage and
may be unavailable for large-scale use for several years. By using
high=-pressure hydrogen gas in the presence of a catalyst, chlorinated
compounds can be dechlorinated. Consequently, the substance may be made less
toxic and more readily biodegradable than the original highly chlorinated
compound. Compounds which are capable of being completely dechlorinated. may

be useful as fuels, chemical intermediates, or solveats.

-

NO-ACTION ALTERNATIVE

The mo-action alternmative would cause postponement or cancellation of the
gite designation for at-sea incineration operations off the middle Atlanmtic
states, thus requiring ultimate disposal of toxic and persistent organohalogen
wastes by other means, or if land-based disposal methods are unavailable, it
would require termination of the waste-producing process. This altermative

would only be feasible under limited conditioms: (1) existence of tech-

nologically, envirommentally, and ecomomically feasible lang-based disposall

i
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methods, or (2) evidence that at-sea incineration causes sufficiently adverse
envirommental comsequences to preclude it from cousiderationm.

The conditiom (1), listed above, nas been met on a limited basis because
land-based incineration is technologically feasible; nowever, several pasc
attempts to obtain community approval for incineration of wastes, such as
PCB's ac commercial waste disposal facilities, have met with publiic
resistance. The condition (2), listed above, has not been met; there is no
evidence that.controlled at-sea incineration would produce unacceptable

environmental risks.

°

GULF OF MEXICO INCINERATION SITE ALTERNATIVE

As an alternative to a0 action or designation of a second U.S. Incineratiom
Site, transport of wastes to an existing site in the Gulf of Mexico 1is
considered in this section. The Gulf of Mexico Incineration Site was
desxgnated in 1976 (EPA, 1976b) primarily.fbr incineration of organochlorine
wastes, although ochgr wastes may be considered acceptable pending
documentation. The coordinates of this site are reported in the Federal
Register (1978) as: 26°20°00"N to 27°00'00"N; 93°20'00"W to 94°00'00"W,
.occupying an area of 1,892 nmil (6,489 km2) (Figure 2-1). The original
desxgnatxon terminated on September 15, 1981; however, EPA has published a

redesignation of the site for continuing use for an indefinite period of time.

Transport of east coast-generated industrial chemical wastes to the Gulf of
Mexico Incineration Site is 3 potential environmental hazard and economically
expensive. The overland distance from New York to New Orleans is about 1,300
miles (2,400 Im). The waste materials that would be transported are
hagardous. Accidents or spills along the pational highways or rail lines
would pose serious risks to public health and create new disposal problems if
chemicals ‘became mixed ‘vi.ch soil or other solids during clean up. This
ma:eri;l would them require disposal in a suitable landfill. Large quantities
of wastes must be in transit at all times to facilitate the relocation of the
volumes of wastes available for incineration. Waste shipmencs require
additional expenses (e.g., manpower, fuel, and equipment maintenance) which
would mot ocecur if wastes were incinerated om the east coast.

i
f-

2-6



b i 1 [P o

I | | | i | 1 i -
Kilometers 1
° ' 200 ]
L - — 8 (o} ¥}
- - Nautical Mies R A N 31°
A .
[} 100 !
: s ‘:
- » —\‘\-v? > 30
GALVESTON
4
A -
- ~28°
CULF OF MEXICO b
INCINERATION SITE .
/ —27°
-26°
—25°N
L 1 L s { I 1 ] L 1 1 l 1 1 'S ' 1 l 1 I} L 2 1 l ] 1 I} 1 L l 1 1 'l [} L l L 1 L L L l 1 1 1 1 I 1 t i ]
97° 96° 95° 94° 93° 92° 91° 90w
Figure 2-1. Gulf of Mexico Incinetation Site
- o ) R ) —

il



.%‘I

The alternmative of shipping these wastés approximately 2,500 miles
(4,600 km) by sea to the Gulf of Mexico requires significantly increased
transit time. The incineration vessel would require 7 to 10 days to reach the
Gulf of Mexico Incineratiom Site, but.only several hours to reach the proposed
North Arlantic Incinerationm Site. Inciperatiom operations would require 7 to
8 days, and a return trip to New York would begin. Thus, a single shipload of
wastes (approximately 4,000 tonnes) would require 21 to 28 days at sea for the
disposal operation. This extended operational period would substan:xally

increase the expense of at-sea incineration by increased ship time and fuel.

Currently the Gulf of Mexico Incineration Site is infrequently used. If
at-sea incineration becomes more extemsively used in the future, the capacity
of the site to accommodate waste disposal may be rapidly saturated. More
studies are necessary in order to determine the maximum rates and volumes oé
waste materials which can be incinerated without adversely affecting the

marioe enviromment. Waste . residues will be widely dispersed and greatly

~diluted shortly after release (Chapter 4); however, to maintain water quality.

‘eriteria-(EPA, . 1976a), rates and volumes will require management. Gulf Coast

industries generate approximately 90%7 of the estimated total quadtities of
wvastes available, thus the Gulf of Mexico lacineration Site may eventually
achieve maximal use without anmy ﬁransport of east coast-generated wastes to
the site. For the time being, notwithstanding the hazards and expense of
long-distance tramsport of wastes, this site should be considered a viable

alternative to the designation of a second Incineration Site.

In summary, the advantages and disadvantages to transport of waste

chemicals to the Gulf of Mexico are:

° Advantages

- pPrecludes the designation of another ocean disposal site and

concomitant monitoring.

- Wastes would be removed from the east coast, thus could not
enter the environment unless spilled during transit to the Gulf

of Mexico.



All wastes would be inciperated at ome site; thus, resource

requirements for monitoring and surveillance would be focused.

° Disadvantages

- Wastes must be transported long distances (either over land or by
ship) to reach the disposal site, which increases the potential

for accidental spills during tramsit.

- Increased future use of the Gulf. Site by Gulf Coast waste
generators will rapidly fill the maximum available use level

(approximately 190,000 tomnes per year, c.f. page 2-36). -

'PROPOSED SITE

The proposed action is the designatipn of a North Atlantic Incineratiom
Site for the purpose of at-sea incineration of hazardous industrial chemical
wastes. This section summarizes anticipated impacts and forms the basis of

comparison with other altermatives.

The western boundary of the proposed Incineration Site is 120 omi east of
Capé Henlopen, Delaware (Figure 2-2, No. '1). - The site covers 1,240 nmi2
(4,250 kmz) on the Continental Rise, bounded by latitudes 38°00'N to 38°40'N,.
and longitudes 71°50'W to 72°30'W. Water depths range from approximately
2,400m at the northwest cormer of the site, to approximately 2,900m at- the
eagtern edge. The 106-Mile Ocean Waste Disposal Site lies due north of the
proposed Incineratiom Site, and am idactive radioactive waste disposal site
exists inside the prdposéd Incineration Site, near the northern border, with
center coordinates 38°30'N, 72°06'W (NOAA, 1975).

No baseline studies have been comducted within the proposed site for the
explicit purpose of developing baseline data. NOAA, assisted by other
govermmental agencies and academic institutioms, has been surveying the

106-Mile Ocean Waste Disposal Site and adjacent areas for several years (NOAA,
B *
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1975, f977,«and 1978). Permittees using the 106=-Mile Ocean Waste Disposal
Site have employed a private contractor to momitor that site, as one of the:
permit requirements. Physical, chemical, and biologiéal data collected during
these studies can be applied to the proposed Incineration Site. A Final EIS

on the 106~Mile Ocean Waste_Disposal Site has been completed (EPA, 1980a).

ENVIRONMENTAL ACCEPTABILITY

Previous EPA-permitted burns conducted in the Gulf of Mexico have
demonstrated that no short-term adverse impacts are caused by incineration
(Chapter 4). Materials considered for at-sea incineration must first meet
MPRSA criteria; only " those materials which burn efficiently and produce

acceptable trace metal and organohalogen residual levels will be permitted.
Incineration operations must then be conducted as required by the Mandatory
Regulations and Recommended Technical Guidelines (Appendix B). fhe
criteria are designed to avoid occurrencé of undesirable short-term or
long-term adverse impacts due to incineration.

Waste' residues enter the marine environment as broadly dispersed
atmospheric'falléu:; only the surface (tc 20m) and near-surface (20 to 100m)
waters are likely to be affected. Model simulation indicates that the most
severe impact from atmosphere-~to-water exchange.occurs at approximately 4,000m
downwind of the incimeratiom vessel, and particulates are continually
dispersed and diluted until removed by precipitation or settling (Paige et
al., 1978). Atmospheric tramsport to coastal areas will be limited because
"the site is far from land and prevailing winds move west-to-east, carrying the
waste plume seaward during periods of offshore flow. During these periods
residues will be partiall§ removed from the atmosphere and remaining residues

will be diluted to background levels.

Waste residues are widely dispersed and diluted in the a:mbsphere and are
already diluted on contact with cthe .ocean surface. Acidity, the most
proonounced short-term effect (resulting from hydrochloric acid), is rapidly
neutralized in seawater and the residual chloride is easily absorbed by the
water. Unburned organochlorine and trace metal constituents are quickly
diluted to ambient levels and further dispersed by ocean currents and water

turbulence.
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Extreme water depths are expected to increase dispersion and dilution at
the site, thereby limiting any adverse becthic impacts. This conclusion 1is
supported by studies conducted at ﬁhe 106-Mile Ocean Waste Disposal Site,
which receives liquid wastes in quantities many orders of wmagnitude larger
than the quantities which will emter waters at the proposed Incineration Site.
No detectable adverse benthic impact has been observed at the 106-Mile Ocean

Waste Disposal Site (EPA, 1980a).

LS

Bird migration routes are bréadly distributed across the mid:A:lantic
region. During autumnal ﬁigration large numbers of birds leave the North
American Continent for areas in the Caribbean and South America. The effects
of inciperation emissions on birds is unknown, but acid residue may provide

adverse impacts on low-flying birds.

ENVIRONMENTAL MONITORING

The purpose of monitoring waste disposal sites is to emsure that long-term
adverse effects do not develop unnoticed, especially irreversible effects. As
NOAA has observed in its baseline report on effects of dumping at the nearby

106-Mile Ocean Waste Disposal Site, momnitoring is more difficult at sites

beyond the Continental Shelf because of the distance from shore, greater

depths of water, and the genmeral lack of background informatiom om areas
beyond the Shelf.. i

Another problem iavolves the subtle interaction of wastes with the
surrounding-vater and marine life. Given the dynamic conditions of the site,
long-term impacts will be difficult to measure. Affected organisms in the
water will most likely move out of the area by swimming actively or being
carried by currents. Monitoring will“be difficult until new techniques and
more precise measurements are available for detectiom of deleterious effects.

Present momitoring activities will involve periodic physical, chemical, and

2-12



L) .
biological sampling of affected water within the disposal site and adjacent
greas, in addition to atmospheric observations and sampling im the affected

downwind enviromment.

Monitoring at the proposed Incineration Site may be complicated by the
proximity of the 106-Mile Ocean Waste Disposal Site. Ocean currents in the
region move predominantly to the southwest. Chemical wastes dumped at the
106-Mile Ocean Waste Disposal Site may be éransported through some portions
of the proposed Incineration Site, primarily in the northwest corner. ‘Gulf
Stream eddies (Figure 3-2) could transport 106-Mile Site wastes through
large areas of the proposed Incineration Site, or incineration residues
could be carried into the adjacent 106-Mile Ocean Waste Disposal Site. 1In
the eveat of such mingling of waste plumes it would be difficult, if not
impossible, to distinguish between chemically similar waste inputs,
although waste 1indicator compounds could possibly be identified and

monitored te eliminate mingling problems.

Expansion of the 106-H11e Ocean Waste Disposal Site monxtorzng program {(to
xnclude the proposed Incineration Site) would serve to Lntegrate and unify
sampling procedures with the advantages of possibly reducing problems created

by waste mingling, and by minimizing logistics problems and expenses.

SURVEILLANCE

Nearshore disposal sites facilitate surveillance by patrol vessels and
helicopters; however, the proposed Incineration Site may require use of
'ahipriders because it is beyond the range of other effective means of
surveillance. In addition to, or in lieu of shipriders, electronic
surveillance equipment can be installed on incineratiom vessels (as has been
done in the past) to maintain accurate rtecords of incinerator equipment

operations, meteorological conditioms, and navigational positioms.

Satellite surveillance may have excellent potential in lieu of other

techniques.
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ECONOMICS
TRANSPORTATION COSTS

Halebsky (1978) prepared 2 detailed ecomomic report of at-sea incineration
based oun uninflated dollars, projecting costs to 1989, and comsidered all
aspects of the operation, including.procurement and counversion of a
U.S.-owned-and-operated east coast vessel, It was concluded that at-sea
incineration will cost approximately $63 per tomne in 1983, decreasing' to
approximately $55 per tomne by 1989 (as volunmes iqcrease). _Costs are based omn
transport from Delaware Bay to the existing 106-Mile Oceamn Waste Disposal
Site, due north of and contiguous with the proposed Inciperation Site.
However, estimates are based on burn rates and volumes which may not be
environmentally acceptable, thus reducing operationmal efficiency and

increasing costs (Chapter 4).

‘By.comparisou, the owners of the foreign-flag vessel M/T VULCANUS (as of

March 1978) were charging $80 to $91 per tonne of waste for a minimum of two

loads. .

The proposed site will be located in a regiom convenient to the mid-

Atlantic industries, where wastes are genmerated, and to port facilities.
MONITORING COSTS

The cost of monitoring the proposed Incineration Site will be high because
of the complexity of the enviroument and distance from shore. NOAA bas
estimated an annual cost of §l million to perform seasonal monitoring surveys
of the 106-Mile Ocean Waste Pisposal Site. The proposed Incineration Site is
near the 106-Mile Ocean Waste Disposal Site, making it cost-effective to
expand momnitoring operations to include both sites. The costs to permittees
for monitoring inmcinerationm ‘activities will be high due to the distant
location and depth of the site, as well as the high cost of measuring organic
compound concentrations in the atmosphere and water column. Monitoring of
deep offshore sites is feasible, but will be more expensive than monitoring

shallow nearshore sites.,



SURVEILLANCE COSTS

USCG surveillance activities include a shiprider aboard the incinerator
vessel during disposal operatioms, random spot-checks before a waste vessel
leaves port, and checking the ship log for departure and arrival times. The
USCG presently assigﬁs several full-time persomnel to survey disposal
activities in the New York Bight, including disposal operations at the
106-Mile Ocean Waste Disposal Site. Many other existing ocean dump sites are
within the Bight Apex, and within the normal range of USCG vessels and
helicopters (excluding the 106-Mile Ocean Waste Disposal Site). Surveillance
of disposai activities at the proposed Incineratiom Site will consume a

significant amount of time and money.

LOSS OF BIOTIC OR MINERAL RESOURCES

Almost all U.S. fishing activities are over the Countinental Shelf aund
therefore should not be directly affected by the waste tesidues. Table 2-l
shows the most 'econqmically important finfish- and shellfish takem inm the

‘mid~-Atlantic. Along_the.edge of the Contimental Shelf, fluke and ,(lobster are
the only organisms on this 1list which occur anywhere near the proposéd
Incineration Site, aside from the highly migratory tuma and billfish specieis.
Waste residues would be extremely diluted when and if they reached the bottom,
where these animals dv{ll, and since these animals are demersal and highly
mobile, it is unlikely that stocks would remair in a single locatioﬁ to be
adversely affected by incineration operatioms.” Red crabs om the Continental
Shelf/Slope break west of the proposed site represén: a.pOCentially valuable
resource which may be further exploited in the future. However, no crabs of
commercial size occur in :hé proposed ;ite, and the adult crabs are taken
sufficiently far from the proposed site so that ;a;te residues released at the
site are not likely to reach them. Foreign ships fish along the edge of the
en:iré Continental Shelf from Georges Bank to Cape Ha}téras, especially during
late win:e; and early spring. However, the proposed site is not a unique
location for foreign fishermen, nor does it obstruct migration rouctes of
species valuable to foreign fisbermen. Therefore, the likelihood of foreign
fish stocks being affected by incineration operations at the proposed cite is
slighg. ' l .

¢
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' TABLE 2-1
1974 FINFISH AND SHELLFISH LANDINGS BY STATES
(Thousands of Pounds, Thousands of Dollars)

New York New Jersey Delaware Total
1b s b |- 1| s 1b $

Finfish

Fluke 2,487. | 846 3,499 | 1,153 - - 5,986 | 1,999

Blue Fish 1,067 | 147 1,003 | - 115 . 6| 1 2,067 | 263

Atlantic

Mackerel " 322 39 776 | 109 2| 1 11,098 | 149
Menhaden 576 18 | 107,307 | 2,735 13 [0.5 | 107,896 | 2,753
_Sea Bass 98 47 778 252 80 | 23 956 | 352
. Sea Trout 1,627 | 341 2,686 312 281 | 64 4,396 | 717

Scup 3,635 | 852 16,040 880 - - 9,675 | 1,732
Tilefish | 49 | 23 838 | 263 - - 887 | 286
Bluefin ) _ _ . 3
" Tuna 10 &4 " 872 232 e - 892 | 236
Whiting 1,955 | --250 7,022 |- 587 8 1 8,985 838

Swordfish 1 2 7 12 - - 8 14

Shellfish L f :

Lobsters 731 | 1,396 1,191 | 1,916 26 | 55 1,948 | 3,367

Red Crab - S - 25 2 - - 25 2

Rock Crab - - 366 | 22 S - 346 22

Surf Clams | 3,951 | 719 22,657 | 2,948 | 5,817 |770 32,425 | 4,437

Scallops 884 | 1,158 - 344 | 531 -1 - 1,228 | 1,689
Other

Squid 964 | 178 1,287 237 - - 2,251 | 415

Note: Landings are shown in round (live) weight except for clams, lobsters
(total meat), and ecallops (edible meat).

Source: Adapted from NOAA-NMFS, 1977

.
. [
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During their migratory periods four endangered and one threatemed species
of sea turtles, and six endangered species of cetaceans, are known to use the
offshore region occupied by the proposed Incineratiom Site, but are mot umique
_to this region. Incineratiom operatioms are expected to have no unacceptable

adverse impact on these organisms,

Waste incineratiom will not interfere with petroleum exploration or
production activities oam the Continental Shelf. Personnel manning the
facilities will not be endangered because prevailing winds move west-to-east,
and, in the event of temporary wind shifts, the'nearest well platform will be
30 omi (55 km) west (Figure 3-5), where residue concentrations will be diluted
to undetectablé levels, Although no mid-Atlantic oil exploration presently
exists off the U.S, Outer Continental Shelf, the U.S. Geological Survey has
indicated that future exploratory drilling beyond the Continental Shelf is
possible (Figure 3-6)., 1If off-Shelf drilling should occur within the site or
in a downwind locatiom, precautionmary measures will be required to protect
drillship and logis:ical support personnel from prolonged exposures, Normal
precautions will be required to avoid navigational hazards presented by oil

production platforms which may be erected in tramsit paths to the site.

SIZE AND CONFIGURATION OF THE PROPOSED INCINERATION SITE

The size and configuration of the proposed Incineration Site were chosen to
accommodate the requirements of a continuously moving incimerator vessel. A
shipload of waste requires many hours to burn, which necessitates numerous
passes across the site, For example, with a burn réte of 25 cdnne/hr, 5,000
tounes of waste will require about 200 hours, or 8.3 days to burm; at a ship
speed of 5 kn (9.3 km/hr), 1,000 omi (1,850 km) must be traveled to complete
the incineration operation.- The proposed site is 31 nmi (57 km) by 40 nmi (74
km) square. Traveling the length of the site at 5 knots, .a ship will require
25 passes along the length of the site to complete the incineratiom operation.
Faster ship speeds will require more passes, Therefore,.the site was given
large dimensiomns for ease of ship-handling, and to aid in dispersing waste

residues.
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The location of the proposed Incinmeration Site was selected on the basis of
several envirommental and economic advantages; however, with this' choice some

disadvantages exist.

'y Advantages

The proposed site complies with all regulations and site

selection criteria as showm in this chapter.

- The proposed site is as close .as possible to waste material

loading ports without infringing onm other uses of the ocean.

- Envirommental studies have been performed at the nearby 106-Mile
Ocean Waste Disposal Site and surrounding areas (including the
proposed sice): which can be readily applied to studies and

monitoring efforts at theé proposed Incineration Site.

° Disadvantages - - _ .. .

- Waste material from the 106-Mile Ocean Waste Disposal Site to the
porth may be transported into the Incineration Site by ocean
currents moving southwesterly,” which could create monitoring

difficulties at the site.

- The designation of a new disposal site will require expanded
monitoring and surveillance efforts. These efforts will be

costly.
ALTERNATIVE SITES

The Regulations and Criteria pfovide general and specific criteria by which
disposal sites are evaluated for proposed designation (Chapter 1). In

considering altermative incineration sites, the feasibility of using existing

waste disposal sites was evaluated. Only one existing site, one previously
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recommended site, and the areas east and south of the proposed site are viable
alternative incineration sites in the mid-Atlantic Bight Region (Figure 2-2).
The two primary altermative sites are the 106-Mile Ocean Waste Disposal Site
(Figure 2-2, No. 2) and the site recommended by Paige et al. (1978) within
39°00'N t; 39°40'N and 72°00'W to 72°30'W (Figure 2-2, No. 3).

Other sites between Long Island and Cape Henlopen over the Continental
Shelf of the mid-Atlantic Bight (Figure 2-3) were eliminated from further
consideration for several reasons. The proximity of these sites to shore and
populated areas is of primary importance. Atmospheric transport of waste
residues could cause direct impacts om coastal communities. .Other consider-
ations are the extensive commercial and recreational use of Shelf areas and
resources and~resu1:ant heavy maritime traffic. These sites occupy areas
which are rich fish and shellfish food production regioms, and the hazardous
nature of many wastes demands that the food chain bioaccumulation of residues

be minimized.

106-MILE OCEAN WASTE DISPOSAL SITE -

The 106-Mile Ocean Waste Disposal Site (Figure 2-2, No. 2) was established
in 1961 for ocean disposal of industrial wastes unsuitable for land-based
disposal. The site covers 470 mmi 2 (1,610 km?) due north of the proposed
Incineration Site. Physical, chemical, biological, and geological character-
istics greatly resemble those of the proposed Incineration Site. However,
plankton productivity appears to $€ slightly higher at the 106-Mile Site than
at the pfoposed Incineratién Site. This is apparently related to more
frequent intrusions of Shelf water into the 106-Mile Site. The area has been
monitored by NOAA for several years and disposal operations have also been
monitored by permittees. EPA recentl} prepared a detailed Environmental
Impact Statement (EIS) for the final designation of this site for continued
use (EPA, 1980a).
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areas, and offshore oil and gas lease areas on the Continental Shelf (Chapter
3 and Appendix A). Furthermore, biological productivity increases substan-

tially near the Continémtal Shelf,

The only other directions left to consider are further out to sea
(eastward) or further south (Figure 2-2). Either choice has the advantage of
diminishing (or eliminating) possible overlaps of contaminant loading from the
106-Mile Ocean Waste Disposal Site. Meteorological phenomena will not change
to such an extent that they will decrease atmospheric impacts. Surface
physical oceanographic phenomena will be similar at any site chosen} the
primary differences will be a surface current-flow pattern shift to "a more
northeasterly direction and the proximity of the site to the Gulf Stream
(Figure 3-2). Gulf Stream Water and Slope Water will alternate more frequently
as occupants of an eastern or southerm site due to.Gulf Stream meanders.
Biological characterization will not change significantly by moving the site
location up to 60 nmi (110 km) east or south, since no major faunal breaks

occur within the gyre.

To position an incineration site within an alternative region east or
south, .consideration should be given to the disadvaqtage of its possible
physical separation from the 106-Mile Ocean Waste Disposal Site. Baseline
information from studies conducted at the 106-Mile Site would be less
applicable, additional site-specific baseline information would need to be
collected, and new monitoring programs would be established to study wmore
distant oceanic areas. The existing monitoring program at the 106-Mile Site
may be expanged to include the latter Incinerationm Site with comparative ease,
because many of the local characteristics of the proposed Incineration Site

have already been established.

USE OF THE NEW ENGLAND OCEANIC REGION

The oceanic region southeast of New England beyond Georges .Bank was
examined as a candidate regiom for an altermative site locationm. Several
environmental and political aspects diminish the viability of this alter-

native.

2-23



w

S et et daians b P e L To V - N

2 (71,000 km?) ia

the northwest Atlantic Ocean beyond the 2,000m contour of Georges Bank (Figure

The region considered includes approximately 20,700 ami

2-4a). The western boundary of the candidate region lies approximately 160
mmi (300 km) east of Cape Cod, Massachusetts. The distance from Cape Cod to

the southeast cormer of the region is approximately 330 mmi (610 km).

The entire area overlies the Continental Slope and Rise south of Georges
Bank and is usually occupied by the Slope Water mass of the North Atlamtic
region. The southern area of the candidate region is frequently intruded by
:ixe eastward flowing Gulf Stream which meanders to the north and south of its
historical axis .(Figure 2-4b). East of the candidate regiom, 60 to 100 mmi
(110 km to 185 km), the Gulf Stream is found to begin large meanders and is
frequently highly diffuse, often appearing to splj.t into several independent
currents (Stommel, 1960; Fuglister, 1963)’. The northern portion of the
candidate region is characterized by southwestward-flowing surface currents
(U.S. Naval Oceanographic Office, 1965). Little is known about the subsurface

-

currents.

Surface water temperatures range from am average lcl)w of 4°C during winter
months to a high of 21°C during summer wmonths (U.S. Naval Oceaﬁographic
Office, 1967). Surface salinities range from 33 ppt to 36 ppt annually.
Average air :péracures range between lows of about 4°C to highs of about
22°C, although between October and March freezing temperatures (0°C or less)

are often observed.

Ship opera:.ing conditions are rigorous during winter and spring months.
Winds are reported above 17 kn (15 mph) more tham 45% of the time between
November and March (U.S.. Naval Oceanographic Office, 1963). During this
period the predominant wind direction is from the north to east quadrant.
These winds result in heavy sea conditions, producing waves 3.7m (12 ft) or
more 102 to 20% of the time. Seas greater than or equal to 2.4m (8 ft) have
been observed 18% to 22X of the time., Between November and March successive
gales have been reported, within 7 days of one another 84% to 951 of the time,
and at a maximum of 23 days apart in a region southwest of the candidate

region (U.S. Navy, 1955). BHowever, gales were observed to pass. within 1 day.
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The most severe gale conditioms occur from Jamuary to March, where storms may
last up to 3 days. Extrapolating' these conditions to the wmore northerly
candidate region sugges%s that gale force storm conditions will be wmore

frequent and perhaps more intemse and long-lived in the candidate region.

Low visibility in the candidate regiom is most oftem associated with low
cloud conditioms producing rain or smow. As a result, visibility less than
S mmi' (9 km) occurs 103 to 20Z of the year (U.S. Navy, 1955). The most severe
low visibility conditions occur from January to March and May to July. Rain
or smow accompanies winter weather patterns produced by westerly and northerly
winds 302 of the time. During the warmer months of May through August

southerly and easterly winds are accompanied by rain 5% to 25% of the time.

Transport of chemical wastes to a site southeast of New England would
require shipment of wastes 300 to 400 ami (560 km to 740 km) by sea. Weather
conditions in this region of the northwest Atlantic are often severe during
winter ‘months. Heavy weather may hamper incineration operations or endanger
the eaféty of the vessel and crew. .Addi:iouaily,'che frequency and suddenness

of storms would limit the usge of "auxiliary monitoring vessels.

In addition to the distant location from waste generating industries and
weather hazards of the candidate region, the enormously valuable commercial
fisheries industry of Georges Bank must be counsidered. Annual landings of
fish are valued at about $168 milliom, producing a net economic benefit of
over $1 billion to the New England regionalAeconomy (Finn, 1980).' Thus, other
issues are currently focusing envirommental and political concerms upon this
region. In 1979 the Outer Continental Shelf Lease Sale 42 was conducted for
tracts located omn the southern edge of Georges Bank (F{gure 2~-4a), producing a
.furor among envirommentalists and commercial fishery interests. Another issue
is ao ongoing border claim dispute between the U.S. and Canada (Figure 2-4a).

No advantages are known in selecting a New England region site over the
proposed site for incimeration. The disadvantages are the distance from the
area of waste generation, increased weather hazards, and additional expemnse in

the form of man~hour requirements, equipment maintenance, and fuel.
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Phytoplankton sampling conducted from the Shelf to the Sargasso Sea shows a
general decrease in numbers of 'individuals and numbers of species with
increasing distance from shore; additiomally, there is a change in dominance
of phytoplanktonic Qpecies (Hulburt and MacKenzie, 1971). Diatoms are
dominant in Shelf waters, dinophyceans and coccolithophores in Florida Currenmt
waters, and coccolithophorés in the Sargasso Sea. Emery and Uchupi (1972)
reported primary productzvx:y in outer Shelf waters to be about 100 mgC/m /day
as compared with 500 mgC/m /day in nearshore waters. Zooplankton have not
been as thoroughly studied, but quantitative data show a decrease in standing

crop in the outer Shelf region, as compared to nearshore waters (VvIMs, 1974).

No ‘navigational lames have been establxshed for this regiom, but several
naval fleet opera:xonal areas and a National Aeronautics and Space Admini-
stration (NASA) operatiomal area are located over much of the Continental
Shelf. Several historical dump sites (all imactive) are located on and off the
Continental Shelf. Beyond the Shelf a site formerly used for dumping
chepicals and munitions is approximately 240 nmi (440 km) east of Daytona
Beach, Florida, at latitude 29°20' N, longi:ﬁde 76°05'W (Figure 2-5).

Halebsky (1978) reports that the majority of industrial chemical wastes
produced on the east coast origina:e in the states of New Jersey, Delaware,
Pennsylvania, and West Virginia. Therefore, wastes must be transported
several hundred miles overland or by sea to reach a site in -the candidate
region. There are no known advantages in selecting this region over the
proposed site for incineration. The disadvantége is the distance from the
area of waste generationm. Transport- overlamnd or by sea will  increase
incineration opefation expenses in the form of wmanpower, equipment wmainte-
nance, and fuel, without providing amy improved envirommental quality in the
opericion. 1f future operatioms require an additional incineration disposal
_area, this region should be considered as a primary candidate. It is a large,

envirommentally complex regionm; therefore, a detailed EIS will be pecessary.

SUMMARY

-

Several alternative locations and methods were considered relative to

at-sea incineration (Table 2-2). In comparisom to at-seg incineration

ti

£
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TABLE 2-2

SUMMARY EVALUATION OF ALTERNATIVE DISPOSAL SITES
FOR AT-SEA INCINERATION

Location

Zavironmeatal Accepiublllty

‘taviconmental Monltoring

Economics

Psopoeed North Atlseatic
lacineration Site

Culf of Mexico
lacineration Site

e

106-Mile Occsn Maste
Dieposal Site

Exloting Mearshore
Sites

Previovsly Recomacaded
Site

Dther wid-Atlantic
Ocesnic Reglons

Nev England
Oceonic Region

South Atlsatic Bight

Removed frow populeted arcss and from
conmercistly laportant Shelf resources;
located in & region of low biological
productivicy.

A site hae beea designoted for at-

ses laciaerstlon of bazardous vaste
chemicale; preseatly svailable for uee,
hovever, vastes muat be trensported
about 1,300 ai by laad, or 2,500 =i by
ses, from an cast coast port euch ss
Hew York.

Concurreat waste chemical duspiog

.activities and putentisl eynorgistic

elfects of vastes biader the cholce of
thie eite oo an alternative.

Peonimity to populsted sreas;
commerclally and reccestioanally

laportant Shelf cesources hinder

the choice of these altes as alternatives.

Peconlmity to commercially important
Shelf resources, majar shipping lanes,
and ol and ges deilling operstions
hindes the ‘chofce of this site as an
alternative.

The regions sast and south of the

proposed aite appear to be enylronaentally
scceptable. Tuese regions possess the
same baslc festures of the proposed

site, put are leoss well-knowm due

ta the greater distances from the 106-
HMile Site.

Hezardous winter wveather conditions and
the proximity to the highly productive end
controversial Ceorges Bank hinder the choice.

Pretininacy examination indicates

this veglon is environmentslly scceptadble
as sn alternative site tocation. Hlovever,
vaetes must be transported sbout 600 wi
by land or eca to resch this cegion wvith
no feeullant improveaent in eaviroameatal
quality of the operations.

Monitoriag is possible; expensive,
vequisiag the use of suxiliacy
vessels.

Shovt-term monitosring hae been
conducted during research
lacineration operation.

Honltoring hes beea conducted

for seversl years. It has proven

to be difticult and cxpeasive

due to the resote location. Uee

of the elte for lacineracion opearations
vill further coapound monitoring
difficolties.

Honltocing ie less difticult than at
resote oceenlc sltes.

Yonitoring would be comparsble

to the proposed site or the 106-Nile
site.

Hooftoriag will be cosparsble to
the proposed eite or the 106-Hile
Site.

Honitoring Lo possibie but will

often be hazscrdous or prevented due

to eevere winter weather conditions.
.

MWnitoring would be coaparsble

to the proposed site or the 106-Hile
Site,

laclaeration operations will cost
about $100 per tonne, plus sonitoring
expenses. )

Shipwent of eest cosst-geaerated
wastes by truck or sall will coet ee
such as $130 per toane, in addition
to the faciaerstor vessel and moni-
toring, or shipacnt by seca will be
about |7 cimes farthesr than the pro-
posed loclaerstion slte.

Total costs will be sinilar to
those lacurced st the proposed
ITH

taclueration operations will cost
ebout §100 par tonae plus monitoring;
hovever, dus to the relstive nearnces
to shore snd shaltower water depthe,
wonitoring expenses will be less then
equivalent afforte at remote sitas.

Total costs will be similar
to those locurred st the proposed
site.

Totsl coste will be sisiler to
those lacusred at the proposcd site;
however, additiocnal basciioe dats
are necessary 1o better characterize
these regiona,

Shipment of wastes will involve »
distanca three to four tises facther
then the proposed site.

Shilpment off east coset-gencrated
vastes by truck or rail vill cost ae
much as $30 per tonne, in addition

to the fncinerstor vessel and wmoni-
toriag, or shipaent by ecs will
iavolve & distaace about five times
farthee then the proposed inciancration
site.
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operations, land-based operations are cousidered potentially more hazardous in
:hé event of accidental spill or incinerator malfumctiom, due to proximity to
populated areas, and are currently more expeasive. A number of features make
the proposed Incineration Site the best .choice among the alternatives

examined:

e It conforms to the legislative (MPRSA) directive for EPA to

designate off~Shelf sites, whenever feasible.

) The proposed Incineratiom Site has great water depths; thus,

dilution and dispersion of introduced materials are greatly

enhanced, and the Gulf Stream ensures good mixing.

° The proposed Incineration Site is not in am area of significant

commercial or Tecreational fishing or shellfish harvesting.
t

° The proposed Incineration Site is counvenient c° waste generaclng

.industries and major mzd-A:lantlc ports.

. Information alreédy gathered in monitoring the nearby 106-Mile Ocean
Waste Disposal Site can be applied to the proposed: Incinerationm

Site.

° As opposed to land-based incineration, mechanical malfunctioms will
not pose a threat to populated areas (excluding nearshore spill or

leakage).

. The proposed Inc¢ineration Site can accommodate large quantities of

wastes.

In considering all reasonable altermatives to the proposed actiom, the
designation of the proposed Incineratiom Site as an organohalogenm waste
incineration location 1is the most favorable alternative, There are risks
involved in the use of any site (Chapter 4), but the envirommental risks of
incinerating organohalogens at the proposed site are considered to be less

environmentally and economically expensive than incineratiom om the
2-31
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Continental Shelf or other Continental Slope locations. If subsequent

monitoring at the site shows negative effects from residues to be greater than

anticipated, EPA may discontinue or modify use of the site, according to

' 40 CFR §228.11.

DETAILED BASES FOR THE SELECTION OF THE PROPOSED SITE

Section 228.6 of the Ocean Dumping Regulatioms (Chapter 1) describes the 1l

"general and specific criteria for selection of sites to be wused for

ocean-waste disposal." Each factor is briefly discussed here. More detailed

information is presented in Chapters 3 and 4.

(1)

(2)

Geogr#phical position, depth of, water, bottom topography, and distance

from coast.

. The proposed Incineration Site is beyond the mid-Atlantic Continental

Shelf and over the Continental Rise (Chapter 1, Figure 1l-1). Geo-
graphiéal coordinates are 38°00'N to 38°40'N, and 71°50'W. to 72°30'W.
Water depths range from 2,400m at the northwest cormer to 2,900m -along
the eastern border. The bottom is generally a flat or gently sloping
abyssal plain. The nearest point of land is ;: the Delaware-Maryland
State boundary, approximately 120 mmi (220 km)' from *the northwest corner
of the site.

Location in relation to breeding, spawning, nursery, feeding, or passage

areas of living resources in adult or juvenile phases.

All of these activities occur in some measure within the oceanic region

along the Shelf Break near the proposed and alternative mid-Atlantic

Bight Sites. Likewise, many noncommercially important marine organisms

and migratory birds may periodically transit the site. No feature of the
life history of these organisms are known to be unique to the proposed

Incineration Site or its vicimity (Appendix A).




(3)

(4)

(5)

i

-~

Location in relation to beaches and other amenity areas.

The proposed site is approximately 120 mmi (220 km) from the nearest land
(i.e., the coasts of Delaware and Maryland). Prevailing winds are from
west-to-east (i.e., offshoré); however, if v{nd directions reverse, the
distance from land is adequate to provide for. extemsive dispersion and
dilution of atmospheric waste residues before reaching shore. Therefore,
use of the proposed site should not impinge om recreatiom, coastal
devélopmen:, or any other amenities alomg the shoreline. The same is
true for altermative mid-Atlantic Bight sites except those located over
the Continental Shelf. '

Types and quantities of wastes proposed to be disposed of and proposed

methods of release, including methods of packing the waste, if any.

Wastes to be incinerated at the proposed site must meet EPA's wmarine
eavironmental impact criteria outlined in 40 CFR Part 227 . Subparts B,D,
and E. The principal.tyyes of wastes anéicipatéd to be incinerated are
organochlorines, although other acceptable organohalogens may eVencu;lly
be included. Previous burns have demonstrated Che 'high destruction
efficiency of incineration (+99.96Z). Thus, 0.04%, or less, of the waste
will be discharged into the environment. By 1989 approximately 271,000
tonnes of wastes requiring safe disposal may be accumulating on the .U.S.
east coast annually. -

Feasisility of surveillance and monitoring.

Although costly, both surveillance and monitoring are féasible at the
proposed site and all altermative sites. Site characterization
information obtained from the 106-Mile Ocean Waste Disposal Site will
reduce the cost of wmonitoring at the proposed site over that for

monitoring any site for which no baseline data exists.
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(6)

(7)

(8)

ot (PRI

Dispersal, horizomtal tramsport, and vertical mixing characteristics of

the area, including prevailiang current direction and velocity.

The prevailingiwinds and currents at the proposed site are sufficient to

promote effectlve dispersion and dilution of incineration residues.

‘Meteorological conditioums wxll generally carry the plume seawards while

initial dispersion is occurring. When fallout reaches the ocean surface
currents of the mixed layer will further dilute and disperse the wastes.
Prevailing winds move from west-to-east, vith predominant velocities
between 6 and 17 kn (5 to 15 mph). Surface currents move predomxnantly
southwesterly at velocities of 0.2 to 0.5 kn (10 to 25 cm/s). Subsurface

currents are largely unknown.

Existence. and effects of current and previous discharges aad dumping in

the area (including cumulative effects).

No incineratiom or receat ocean dumping of wastes has occurred at the

proposed site. The proposed site does encompass an inactive radioactive
waste disposal site, and the 106-Mile Ocean Waste Disposal Si:e (which
has been used since 1961) is directly porth of the proposed site. No
adverse effects are known to have occurred from either of these
waste-dumping activities. In view of the vast areas involved and the
enormous dilution which occurs, the likelihood of detecting cumulative
effects is remote. .

Interference with shipping, fishing, recreation, mineral extractionm,
desalinaticn, fish and shellfish culture, areas of special sciemtific

importance, and other legitimate uses of the ocean.

The proposed site (and most alternative sites) does not encroach upom
commonly used shipping lames or normal recreation, fishing, and fish and
shellfish culture areas; the exception being the previously recoumended
gite (Figure 2-2, No. 3) and existing nearshore disposal sites (Figure

2-3). 0il production may occur at the edge of the Continental Shelf, but

“jpeineration operations are mot expected to interfere with these

activities. The effects on future mineral extraction (degp-ocean mining
. L)
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(9)

(10)

(11)

or drilling) is unknown, but it appears to be minimal, if amy. No areas
of special scientific importance- are kmown to occur in the area. No
desalination is practiced in the area, and no other legitimate uses of

the site are being made.

During their migratory periods four endangered and one threatened species
of sea turtles, six endangered species of cetaceans, and ome threatened
species of pelagic bird are known to use the offshore region occupied by
the proposed Incinmeration Site, but are not unique éo this regionm.
Incineration operations are expected to have no adverse unacceptable

impact on these organisms. .

The existing water quality and ecology of the site  as determined ﬁy

available data or by trend assessment or baseline surveys.

Data have been collected extensively at the nearby 106-Mile Ocean Waste
Disposal Site for trend assessment "involving aqueous waste disposal.

Because of the proximity and similarity of the two sites, the existing
. . !

data may be used as baseline data for the proposed site.

Potentiality for the development or recruitment of auisance species in

the disposal site.
Incineration wastes are sterile, non=-nutritive wastes.

Existence at or in close proximity to the site of any significant natural

or cultural features of historical importance.

No such features are kmown to exist at or near the proposed site.

[ 4

ECONOMIC IMPACT

The economic impact of at-sea incineration was examined by Halebsky (1978).

It was concluded that at-sea incineration is economically feasible, taking

into comsideration the outfitting of U.S.-owned-and-operated ships.

2-35

B et

s



|"ll

[RIOR RSP RIR LIY P [P

An EIS prepared by the U.S. Department of State and the EPA (1979)
concluded that the ecomomic impact of at-sea incineration would be minimal,

using existing foreign-owned vessels and existing U.S. loading facilities.

Neither the incineration operation nor the use of the Incineration Site
will have any detectable economic impact’ on commercial fishing since

limited fishing activity exists east of the Continental Slope.

WASTE LOADING AT THE PROPOSED SITE

As a result of incineration operationms, several toxic waste residues will
affect the marine enviroument. The wmagnitudes of impacts will be directly
related to the amounts and rates of residue inputs. TaBle 2-3 presents
estimated toxic residue inputs for the next several years. These estimaces
are based oun data collected from research inciperatioms performed in the Gulf
of Mexico, using Shell. Chemical Company organochlorine wastes and potential
waste quantities available for incimeration (Table 1=-3). The actual chemical
compositions, volumes of future wastes, and incineration efficiency will
affect these estimates. The figures are useful omly for estimations of waste
loading in the environment, and serve as bases of comparison with other
envirommental waste-loading activities (e.g., disposal at the 106-Mile Ocean
Waste Disposal Site). No data on orgénohalogen substances have been reported
(although some were dumped) as waste constituents at the 106-Mile Ocean Waste
Disposal Site. The organohaloge; residue volumes estimated (Table 2-3) are
based on emission rates givem in Paige et al. (1978) and potential waste
volumes based on those reported .in Halebsky (1978). Waste incineration volume
estimates range as'high as 193,000 tounes if incineration operatioms could be
conducted on a 24-hour b#sis 365 days a year, at an incineration rate of
22 tonpes per hour.. The specific nature of such organochalogens is as yet

undefined, but can be expected to vary greatly amoang manufacturers.

For comparative purposes, waste-loading data for the 106-Mile Ocean Waste

Disposal Site are presented in Table 2-4. Moritoring of wastes for 6 years

_have shown no detectable adverse effects (EPA, 1980a). Due to the proximity
N . B LY .
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TABLE 2-3

ASSUMED WASTE LOADING AT THE PROPOSED INCINERATION SITE **

Year 1977 1983 1989
Total Availabie Waste
(tonne/yr)*_ 81,000 189,000 193,000
Number of hours to burn .
. @22 tonne/hr 3,682 8,591 8,773.
Estimated Residue Loading as Fallout (tomne/yr)
BCl 52,100 121,600 124,200
Unburned
organohalogen
(@99.96Z DET) 32.4 75.6 77.2
Total inorganics :
(maximum estimate) 268 619 632
Particulates Contained in Total Inorgaﬁics
. Fluoride 3.7 8.6 5.8
Chromium 14.9 3.4 35.1
Nickel 7.5 17.2 17.5
" Lead 1.5 3.6 3.5
Copper 2.6 6.0 - 6.1
Zine 2.6 6.0 . 6.1
Arsenic 0.4 0.9 0.9
Cobalt 0.4 0.9 0.9

*% Based on data limited to several large waste generating industries

(see p 1-24).
* 1,0 tonme = 2,205 1b

+ DE = Destruction Efficiency, minimum observe

Sources: Paije et al., 1978; Halebsky, 1978 .

of the 106-Mile Ocean Waste Disposal Site,

d during research burms

the potential ‘for cumulative

effects must be acknowledged. EHowever, the total assimilative capacity of the

marine enviromment has yet to be established.

Thus, close mouitoring of the

region (withia site boundaries and also dowmn current) must be performed.

Should evidence of adverse impacts begin to materialize, waste inputs must be

reduced or terminated until further assessment is made.

2-37

i



[PPSO,

b meemd a

b kst st et} At p b = e e

TABLE 2-4

106-MILE OCEAN WASTE DISPOSAL SITE ESTIMATED TRACE METAL MASS LOADING

(:onne/yr)*
|
1973 1974 1975 1976 1977 1978
Inorganics L2 x103]0.4 = 103]2.3 x-103]10.6 x 107 |2.5 x 103 3.1 = 107"
(as suspeaded :
solids)
Metals
Cadmium 0.211 | 5.516 | 19.503 0.213 | 0.812 | 0.126
Chromium 0.677 | 0.696 | 0.705 0.215 | 73.845 | 83.917
Copper 1.011 | 0.s03 | 0.826 0.535 3.695 1.407
Lead 0.251 | 0.933 1.085 0.928 | 15.336 | 10.316
Mercury 0.045 | 0.01& | 1.626 0.964 | 0.010 | 0.005
Nickel 0.420 | "0.355 | 0.785 0.571 8.009 9.352
zine 12.125 | 15.803 | 7.279 3.231 4 23.382 | 35.528

* QOrganochalogens are not reported

Source: EPA, 1980a

Mecals contalned in es:1mated waste anuts at the: proposed Incinerationm
Sxte, and in barged waste inputs at the 106-Mile Ocean Waste Disposal Site,
are of comparable quantities (Tables 2-3 and 2-4). The EPA has prepared an
EIS for designation of the 106-Mile Ocean Waste Disposal Site which
demonstrates that no adverse impacts have been detacted resulting from the
disposal of approximately 3 million tonnes of wastes since 1973 (EPA, 1980a).
Annual waste volume inputs at the 106-Mile Ocean Waste Disposal Site are
decreasing, and this decrease will lessen the potential of adverse xmpacts

from cumulative deposits at the 106-Mile Ocean Waste Disposal Site and the

proposed Incineration Site.

CONCLUSIONS

After examining other possible site alternatives, designation of the

proposed North Atlantic Incineration Site will best serve the requirements of
at-sea incineration activities with minimal adverse ecvironmental and economie
To maintain the integrity of the affected environment,
+EPA and London

c¢onsequences.

restrictions must be placed on the use of the proposed site.
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Dumping Convention Regulationms ‘have established guidelines for determining
acceptability of wastes for at-sea incineration. The following restrictions
and conditions will be applied to at-sea incineration operatioms, oamce the
desirabilityv for such operations has been established over alternative

disposal methods.

TYPES OF WASTES

The envirommental acceptability of incineration of some -organochlorine
wastes has been demonstrated (Wastler et al,, 1975; TerEeco, 1975; TerEco,
unpublished),  These wastes contain only trace amounts of_ other toxic
substances (e.g., metals) and will burn efficiently with little or no
supplementary fuel. Due to the enormous variety of chemical compounds which
might be considered candidates for incineration, considerable testing will be
necessary Gto establish the acceptability of specific wastes, All chemical

wastes approved for at-sea incinerationm will:

. Contain no materials prohibited by Ocean Dumping Regulations ur

Annexes to the London Dumping'tonvencion.
e  Contain less than trace amounts of metals and uncombustibles.

—e Rave demonstrated thermal destructability.

e . Have known combustion properties and products,

-

Presently wastes that may possess the characteristics necessary for

consideration are:

° Organochldriné pesticides containing acceptable metal concen-
trations, :
3
!
. Petroleum refinery wastes containing acceptable metal concen-
tratiouns,
. PCB wastes with concentrations less than 500 ppm.
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° Other organic chemical manufacturing wastes (e.g., wastes burmed by

Shell Chemical Company in previous burums).
Wastes not meeting incineration requirements are:

. Substances containing high.me:al concen:rations,,parcicularly
inorganic compounds (e.g., chromium from chromium pigment:
manufacture), arsenic from boric acid manufacture, or pickel from
aickel sulfate manufacture, and other heavy metals (Halebsky, 1978).

Other wastes may be approved for at-sea incineratiom, but only after

appropriate testing and research has been completed.

WASTE LOADINGS

No incineratiom activities have occurred at the proposetd Incineration Site,
thus cumulative' effects of waste loading caunot. be demonstrated and no upper
limit cﬁn presently be established with amy certainty. By comparison, at the
nearby 106-Mile Ocean Waste Disposal Site, disposal of about 750,000 tonnes
(annual maximum, 1977) of industrial wastes and sewage sludge (containing
metals) have shown no observable adverse effects. However, the critical
element for evaluating the temporary effects of waste loading at the proposed
site is not the total annual input, but rather the imput of each individual
incineration operation. The rate of input must not be greater thasm the
ability of the atmosphere and ocean to recover from temporary harmful effects.
Biocaccumulation and long-term (cuqulative) effects must be minimized. The
actuality of eavirommental recovery and the lack of significant. bioaccumu-
lation must each be determined by monitoring. The waste loading can be
partially controlled during each burn by controlling the incineration flow
rate and the combustion process,;and by permitting only one incinerator vessel

to operate at the Incineration Site at any given time.

The total assimilative capacity of the proposed site is unknown because the
physical conditions (which- cause waste dispersal) are still poorly understood.

Therefore, it is impossible at} this time to make acccuratg predictions of
. . []

<
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maximal permissible waste loading. Future research and monitoring at the site
will further define the physical characteristics of the site and the
envirommental effects of the waste. Each waste cousidered for disposal at the
site must be separately evaluated for inputs of toxic elemencs into the
environment. Year-round use will permit the incineration of about 193,000
ténnas of chemical wastes (assuming a maximal burn-flow rate of 22 tonnes per

hour) if no more than one vessel is permitted to operate at aay given time.

DISPOSAL METHODS

Wastes will'be transported to the site in specially comstructed ships and
oxidized matter will be discharged from incinerator stacks while the ship is
safely underway within the site boundaries. Atmospheric turbulence created in
the ship's wake will cause immediate dilution of the waste; final dilution
occurs in the atmosphere and ocean. |

Plume behavior is associated with the orienmtationm of the ship with respect
to éhe ﬁind. Thus, the ship must be mapeuvered in order to maximize waste
dispersion im the atmosphere. Minimal adverse effects on localized water
quality will occur when waste dispersion is maximized (Figure 4-1). This
occurs when the ship wmoves at right angles to the wind, and to a lesser

extent, when the ship moves directly into the wind (Paige et al., 1978).

The Resource Conservation and Recovery Act of ‘1976 (RCRA) establishes
standards for control of hazardous waste‘from poiﬁc of generation fhrough
storage, treatment, and ultimate disposal via transportation manifests and
reporting. Owmers and operators of facilities that treat, store, or dispose
of hazardous /waste ﬁust comply with the standards promulgated under section -
3004 (40 CFR Parts 264 or 266). Section 3004 regulations, which set
standards for hazardous waste facilities, establish proper treatment,
stofage, and disposal practices; provide States with minimum standards to
receive EPA approval for this facet of their hazardous waste programs; and
provide the technical hasis for EPA - issued facility permits in States that

do not operate a RCRA program.
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Incineration operations will require shore-based support to receive, store,
and bleid wastes prior to shipboard loading and tramsport to the authorized
Incineration Site. This facility will also serve as an off-loading location
in the event the incinerator vessel is forced to returm to port without

completing incineration operatioms.

PERMIT CONDITIONS

Permit conditions are set forth in the Convention, Mandatory Regulatioms,
and Technical Guidelines (Appendix B), and were adopted and incorporated im

the MPRSA as minimm operating requirements for at-sea incineration practices.

All permittees will be required to conduct comprehensive wmonitoring of
short-term effects, which will be performed by envirommental contractors at
the permittees' expense. All monitoring studies are subject to EPA approval.
Short-term monitoring should include laboratory studies of the nature and
toxicity of the waste, field studies of waste behavior upom discharge, and
effects on local organisms. Monitoring will include the downstream regiom, in
order to de:erm#ne effects induced by transport of waste residues outside the
disposal site. . '

INFORMATION REQUIREMENTS

To perform meaningful monitoring at the proposed Incineration Site, certain
information must be developed to anticipate residue movement. This section

discusses areas of existing information gaps.

Predicted environméntal consequences due to incineraiing organohalogén
wastes at sea (considering worst-case situations) are presented in Chapter 4
and Appendix D. Several assumptions are made in the Chapter 4 model which may
not occur in practice: (1) destruction efficiency is 99.96Z rather than
99.99%, (2) all residues (ECl, metals and organohalogens) touch down within
several kilometers of the vessel rather than remaining suspended in the
atmosphere for longer periods, -and (3) residueé are dispersed to a 20m depth,

rather thaz mixing to deeper depths.

Sampling procedures used during the Gulf of Mexico research operatioms are
discussed in Appendiz C. These procedures were designed to track the stack
emission plume and measure short-term water quality impacts”resulting from

waste regsiduals.
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The purpose of accurate long-term monitoring of the North Atlanmtic
Incineration Site is to follow the transpcrt and accumulation of residual
materials in the marine enviromment, in order to elimimate loug-term adverse
impacts. Transport is accomplished by physical and biological means. Wind
and water currents will move residue materials away from the site. Organisms
(e.g., plankton) which may assimilate residues will act in a similar mannmer.
Ultimately, persistent residues may begin to accumulate in sediments or in

organisms of higher trophic levels, far from the Incineratiom Site.

Existing physical oceanographic processes near the site are poorly
understood. In order to predict where accumulation may occur, and to momitor
such amn occurrence requires an understanding of the fate of wastes. For
example, accumulations of waste residues inm the benthic environment of the
gsite are unlikely. Hpwever, accumulation could begin if transport occurs
towards the Continental Shelf, where water depths are much shallower (50 to
100m). A quantitative estimate of such an occurrence will require development
of a new model. The .model will depend on comprehensxon of phenomena (e.g.
vertical current structure and mlxzng) .and the processes whlch contrlbute to
dispersion and dilution; they are poorly known in the region, and available
information is inadequate to support quantitative predictions of waste residue

movements. .

Intrinsically, the waste is an important factor. Accurate predictions of
transport and accumulation of residues necessitate specific information
describing the components of the waste material, the incineration decompo-
sition products, and the amounts of waste residues available for tramsport and
accumulation. In the case of organohalogen residues, the degradability
potential of the original waste and partial decomposition products must be
known as to atmospheric, water, and biochemical processes (specifically,
whether the original waste or partial decomposition product is susceptible to
photolytic, hydrolytic, or biochemical decomposition). Im order to describe
atmospheric transport, the distribution of particle sizes must be initially
definéd for organics and metals, to establish settling rates of residual
comstituents, Metals and HCl are expected to be removed rapidly; however,
volatilized organics may remain suspended for longer periods.
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During incineration of organochlorine wastes stack emissions will include
€0, €Oy, Ho0, HCl, trace metals in a gaseous phase, and organic compounds.
Organic compounds will appear as waste residue intact and parcially as wasce
residue which has nbt oxidized completely. The discussion of environmental
consequences of unburned organohalogens (Chapter 4) considers this category as

intact organohalogen waste residue at waste volume of 0.04% or less. In
practice this is not entirely accurate. Laboratory test burm studies under

rigidly comtrolled incineration conditions reported by Duvall and Ruben (1976)
showed that compounds (e.g., Repone®, Mirex?, and DDT) achieve destruction
efficiencies of 99.998% at temperatures of 900°C, with residence times of
about 2 seconds, and produce hexachlorobenzeme as a partial decomposition
product. Similarly, laboratory test burns of biphenyl, several species of
PCB's, hexachlorobenzene, dibenzofuran, and bibenzo-p-&ioxin achieve
destruction efficiencies of 99.9995Z at a  temperature of 1,000°C, with
residence time of 2.seconds (Duvall and Ruben, 1977). 1In the cﬁse of PCB's
and similar compounds (ibid.), partial decomposition products were produced,

but no analyses were performed to identify the.resultant compounds.

The disparity between destruction efficiencies of laboratory and field
(vessel) incinerators can be‘explained as differences between their residence
times and degrees of volatilization of waste material. Whereas the laboratory
iﬁcineraticn tests are performed with a residence time of 2 seconds, residence
time in the field incinerator is about 0.9 second. The field incineration is
operated at temperatures of 1,250°C to 1,350°C; which are several hundred
degrees highgr,than in laboratory tests. Laboratory samples are completely
volatilized before injection into the incinerator chamber, which introduces
single molecules of wastes to oxidatiom, but field incinerators simply inject
waste materials as groups of molecules, thus offering a smaller surface area

for oxidative reactions. Presumably, partial decomposition products of at-sea

"incineration will be comparable to partial decompositiomn products in

laboratory tests. In order to track. the tramsport and accumula:ioq of residue
materials released into the marine enviromment, laboratory studies must be
performed to establish the destruction efficiency of specific wastes and the
associated partial decomposition products; these factors will facilitate
predictions of the types, quantities, and partical sizes of waste residues
released.
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The EPA Envirommental Research Laboratory im Cincimnati, Ohio is curreatly

developing the Thermal . Decomposition Analytical System (TDAS) for labora-

tory use. The system will enhance development of baseline data on the basic
decomposition products of wastes within a short period of time, thus
eliminating problems associated with éomﬁlex tths which could cause
environmental risks (Carmes, 1978; Carmes et al., 1979)'. Another system being
developed will imclude direct in-line sampling of waste residue products
during incineration operations at various points of the incineration stream
(Carnes and Whitmore, 1979). The latter system is being designed for more
complex, land-based incineratiom, but the technology, once developed, can be

applied to at-sea incineratiom.

Toxicological studies (bioassays) need to be performed to estimate
potential envirommental impacts or uptake of waste residues, including residue
substances in marine organisms representative of the affected enviromment.

This procedure would be an extention of the residue identification process

discussed  above,
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Chapter 3

AFFECTED ENVIRONMENT

This chapter describes the envirooment of the proposed site
and the general region of the mid-Atlantie. Topics discussed
include the oceanographic enviromment and relevant related
activities unear the mid-Atlantic sites. EPA's recently
produced EIS describing induatrial waste disposal at the
106~Mile Ocean Waste Disposal Site (EBPA, 1980a) is
significant in this discussion, because of the similarities
of metal content characteristics of the wastes, and the
proximity of the affected enviromment to those of this site.
The 106-Mile Ocean Waste Disposal Site RIS is further
relevant to this EIS because the site occupies an oceanic
region with characteristics similar to those of the proposed
and alternative mid-Atlantic Bight incineration sites, and is
itself an alternative site. Further details of the physieal,
chemical, and biological characteristics of the mid-Atlantic
Bight region are provided in Appendix A.

This chapter describes the eaviromnmental setting of the northwestern

mid~Atlantic oceanic¢ region. The proposed site and all alcernative

mid-Atlantic Bight sites are examined simultaneously, because this region of

the gorthwest Atlantic Ocean is comsidered to°’be envirommentally homogeneous

in mahy ;esped&s. It is recbgnizéd that the Continental Shelf break to the

west provides for major eanvirommental shifts in physical, chemical, and

biological oceanographic phenomena; whereas the Gulf Stream to the east causes

similar effects by serving as a buffer between the region and the Sargasso
Sea. Furthermore, gradients of enviromnmental factors begin to occur as

distances from the Shelf increase. Envirommental features of the greater

region are kmown to exhibit wide variations common to all possible mid-’

Atlantic Bight sites selected as oceanic incimeration alternatives. The most
potable exception is the site prev@only recommended by Paige et al. (1978),
in a region which is transitional between Shelf and Slope regimes, with
sumerous adverse characteristics, untenable in iacineration site candidacy.
(As explained in Chapter 2, the site was eliminated as an altermative site

candidate.)

Detailed information on the probosed site and the [06-Mile Ocean Waste

Disposal Site (Appendix A) is applicable to other mid-atlantic geographic
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areas, including the eastern and southern regions, which are candidates for
Atlancic incineration sites. The following discussion is an excerpt from

Appendix A.

OCEANOGRAPHIC CHARACTERISTICS OF
THE PROPOSED AND ALTERNATIVE MID-ATLANTIC BIGHTSITES

METEQROLOGY

The proposed North Atlantic Incinmeration Site is seaward of the Countinental
Shelf, off the Delaware-Maryland coast (Figure 2-2, No. 1l). The proposed and
alternative sites lie within a mid;laticude zone of prevailing westerlies,
wheréithe daily wind flow generally moves from west to east (Figure 3-1).
Polar air dominates the region about 2 months each year, whereas annual warmer

tropical Atlantic air dominates during the other 10 months. In general, the

~climate of the region-can best be described as wodified continental, due te¢

the greater influence of westward landmasses, as opposed to the eastward ocean
(NoAA, 1977). “

Mafine air temperature is strongly influenced by the Atlantiec Ocean.
During winter wmonths.warm sea surface temperatures tead to increase air
temperatures proportionately with distances from shore. Summer - months are
couversely affected, thus, temperatures decrease proportionately with
distances from shore. Precipitation over the offshore regions is uncertain,
due to the lack of data. Most rainfall occurs between November and Harch,
generally associéfed with widespread storms, varying in intensity and
coverage. Cloudiness is minimal during late summer and early autumn, at which
times the Bermuda High dominates weather patterns, and is maximal during
winter wmounths when unortheasterlies prevail.  Visibility depends on the
presence or absence of advection, fog, and haze. Visibility greater than

5 mmi (9.3 km) ranges from about 80Z (late spring) to more than 902 (sutumn

and winter).

Meterological data (U.S. Wavy, 1955) indicates that atmospheric temperature

inversions are weak and infrequent occurrences in the region of the proposed
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site. Temperature inversions of 2°C, or greater, rarely occur below 1,000m,
and are generally restricted to spring and summer. Above 1,000m, inversiouns

of 2°C, or more, occur less than 3% of the time, year around.

Relative humidity is normally high. The annual average value is 81%;

summer being slightly higher than winter due to persistent southerly winds.
PHYSICAL CONDITIONS

The proposed éite, the 106-Mile Ocean Waste Disposal Site, and the easterm
and southern regions are beyond the edge of the Continental Shelf, within the
easterly influence of the Gulf Stream (Fzgure 3-2). Surface water may be
derived from three different water masﬁes, namely Shelf Water, Slope Water,
and Gulf Stream Water; each with distinective physical, chemical, and
biological characteri;tics. Slope Water normally occupies the proposed site
(Figure 2-2, No. 1) and 106-Mile Ocean Waste Disposal Site (Figure 2-2, No. '
2), as well as the eastern (Figure 2-2, No. 4) and southern regioms (Figure
2-2, No. 5). When the Shelf/Slope ocean fromt migrates eastward, Shelf Waters
of equal or lower salinity and tempe:a:ure mix with Slope Water, -causing
differing densities of water masses to form separate layers within the water;
therefore, the mixing of waters at the site can be quite complex, influenced

by predictable seasonal factors and other highly unpredictable factors (Warsh,
1975b). ° | ' . -

Sometimes warm—core rings of water (eddies) break off from the Gulf Stream
and migrate through the proposed site regiom, entraining Gulf Stream water or
water in the Sargasso Sea_(Figure 3-2). Such eddies do not pass through the
proposed site om a seasomal basis, but have been observed to touch or
cowpletely occupy the 106-Mile Ocean Waste Disposal Site for about 70 days per
year (Bisagni, 1976). |

When surface waters of the region warm up in late spring, a phenomenon
occurs causing the water to stratify within 10 to 50m of the surface and to
form water layers having different temperatures, salinities, and densities.
Stratification persists until mid- or late autum, vhen cooling and storm

activity destroy the layers. From autumn until winter and early spring, the
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temperature of the water is the same from the surface to a depth of
approximately .200um. At 200m, however, a permanent stratification level
exists. Below that level, waters are always of lower temperatures. Such

physical characteristics are important because of their great influences on

_the ultimate fate of waste residues at the sites.

There is a paucity of current measurements for the site; however, the

" literature indicates that water at all depths in the area tends to flow

southwest, generally following the boundary of the Continental Shelf and
Continental Slope (Warsh, 1975b). Occasionally, water flow may change

. direction, especially when Gulf Stream eddies pass through the area. This

effect has been observed in the deeper waters of the 106-Mile Ocean Waste

Disposal Site.

Physical and chemical characteristics of all candidate sites cause
biological complexities because each water mass possesses unique associatioms

of flora and fauna. : : {

GEOLOGICAL CONDITIORS

The Continental Slope within the propbsed site ;rea has a gentle (4XZ)-
grade, leveling to 1% in the region of the upper Continental Rise. Sediments
within the 106-Mile Ocean Waste Disposal Site are principally sand and silrt,
with silts predominating (Pearce et al., 1975). Sediment composition is a
major factor which determines the amounts and kinds' of animals'capable of
colonizing the sea bottom at the site. Generally, greater diversities and
abundances of fauna are associated with finer sediments (e.g., silt), although
unusual physical coﬁdi:ions can play an important role. Thus, fine-grained
sediments are more likely to countain higher concentrations of heavy metals.

Sand, gravel, and rocky bottoms rarely contain metals in high concentrationms.

Continental Slofe sediments in various parts of the region are subject to
different dynamic forces. The upper Continental Rise is in an area of
tranquil deposition, whereas the lower Continental Rise is in an area of
shifting deposition. Several erosiomal areas (caused by curreants) occur

between these two provinces. The different regimes will greatly determine the
3-6
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ultimate fate of waste products reaching the bottom, which are anticipated to
be quite small. In areas swept by currents, waste products would be carried
out of the limits of the disposal site, dispersed, and greatly diluted. In
erosional and shifting depositional areas similar conditions would exist,
although the waste materials could be temporarily motionless before further
transport. In areas of tranquil or slow deposition, waste products would be

slowly buried.

CHEMICAL CONDITIORS

The amount of dissolved oxygen in seawater is genmerally am indicator of the
life-supporting caﬁicity of the waters. Dissolved oxygen levels below 4 mg/l
cause stress in animals. Digsolved oxygen coucentrations observed at the

106-Mile Ocean Waste Disposal Site are higher than 4 mg/l in surface water,

and experience vertical gradieats similar to the temperature gradieats

described above. Thus, the permanment stratification level at 100 to 200m
divides the water column into upper and lower regimes. The different water

densities and salinities prevent the two layers from mixing, and thus

influence the distribution of dissolved oxygen concentrations. .Dissolved

oxygen levels are minimal ac'depths of 200 to 300m, ‘and slowly increase with

distance (up or down) from the stratification boundary.

.Dissolved oxygen gradients during summer and winter at the proposed site
and the 106-Mile Ocean Waste Disposal Site are similar; the main differences
being higher surface concentratious during winter. Any waste material which
undergoes oxidation in seawater will naturally consume oxygen, thereby

lowering the concentration of dissolved oxygen in seawater.

Chemical baseline and monitoring surveys conducted at the 106-Mile Ocean
Waste Disposal Site have examined trace metal levels in sediments, -water, and
selected organisms. Metals in the sediments and water are potentially

' svailable to site organisms. Within the fauna these contaminants could

R

possibly be assimilated (bioasccumulated), and concentrated in toxic

quantities.
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R\meroua_ metals are present as a natural occurrence in seawater; therefore,
ouly concentrations of metals exceeding natural backg;ound levels that
approach known or suspected toxicity levels would be possible threats to
marine organisms and mankind. During the most recent studies of trace metal
levels in the 106-Mile Ocean Waste Disposal Site waters, background levels
typical of other uncontaminated Shelf-Slope regions occurred (Rester et al.,
1977; Hausknecht and Kester, 1976).

Trace metals in sediments all along the Continental Slope and Continental
Rise (including the proposed and 106-Mile Ocean Waste Disposal Site areas) are
elevated in comparisen to Coutinental Shelf values (Greig et al., 1976; Pearce
et al., 19§75). ‘Bowever, since such values vary widely, the elevated values
are comsidered to be a natural occurrence and are not attributed to waste

disposal activities at the 106-Mile Ocean Waste Disposal Site.

Analyses of trace metal concentrations in food chain organisms at the
106-Mile Ocean Waste Disposal Site and surrounding areas revealed high cadmium
levels in three swordfish livers, mercury levels above the Food and Drug
Administration action level ("unfit for human _cousimption") in most fish
muscle samples, and lovw-to-moderate copper and manganese concentrations in
finfish, similar to those in New York Bight finfish (Greig and Wenzloff, 1977;
Greig et al., 1976). However, ocean waste disposal at the 106-Mile Ocean
Waste Disposal  Site could not be linked by investigators to the metal
concentrations found in amy of the analyzed benthic (bottom) or pélagic (open
ocean) fishes as they were transient species with probably only a short period
of residence in the site (Pearce et al., 1975). - |

BIOLOGICAL CORDITIONS

Plankton are microacopic- flora and fauna drifting passively with currents
or swimming weakly. Plankton are either plants (phytoplankton) or animals
(zooplankton). Since the plankton are primary sources of all food in the
ocean, their health and ability to reproduce are of crucial importance to all .

life in the ocean, including fish and shellfish of commercial importance.



Plankton at the 106-Mile Ocean Waste Disposal Site and surrounding region
are highly diverse, due to the influences of Shelf, Slope, and Gulf "Stream
watermasses (see Physical Conditioms seciion, above). The high-nutrieat Shelf
Waters primarily contribute diatoms to the regiom, and the lower nutrient
Slope Wa;érs contribute coccolithophorids, diatoms, dinoflagellates, and other
mizxed flagellates (Hulburt and Joues, 1977). Mixed assemblages of
zooplankters common to the different watermasses have been found to occupy the
106-Mile Ocean Waste Disposal Site and surrounding areas during winter,
spring, and summer (Sherman et al., 1977; Austin, 1975).

Fish have been surveyed at various depths within thé 106-Mile Ocean Waste
Disposal Site. The diversity and sbundamce of fish found only in surface
waters are similar inside and outside the 106-Mile Ocean Waste Disposal Site
limits (Haedrich, 1977). Fauna found primarily at middepths (mesopelagic
fish) are preéomina:ely Slope water species. Also, Gulf Stream anticycloumic
(clockwise) warm—core eddies countribute some north Sargasso. Sea specieg
(Rrueger et al., 1975, 1977; Haedrich, 1977). Several migratory oceanic fish
usually associated with the Gglf Stream often occur in midwater regioms of tae

fpropoaed site, 106-Mile Ocean Waste bisposal Site, and eastern region.
Benthic (bottom) fish within the site are similar to assemblages in other
Slope areas (Musick et al., 1975; Cohen and Pawsom, 1977).

Mumerous species of whales and dolphins (Table Arl9) and five species of
turtles (Table A-20) are believed to transit the Slope and nearshore waters of
the mid-Atlantic Bight region, as migratory routes. The whales and" dolphins
use the Slope waters as a route between northern summering grounds and
southern wintering grounds. The route used by turtles has not been de:ermiQed
exactly, but from July through October turtles follow their primary food
(jellyfish) inshore. Six species of whales (right, blue, Sei, finback,
humpback, and sperm) are classified as endangered throughout their range of
babitat. Among the turtles, four species (hawksbill, leatherback, greem, and
Atlantic Ridley) are classified as endangered throughﬁu: their habitat. The

loggerhead turtle is classified as threatened in its entire habitat.

Abundance and diversity of invertebrates at the 106-Mile Ocean Waste

Disposal Site are similar to most other Slope localities of the mid-Atlantic
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Bight. As in similar areas, the organisms on the bottom (the epifauna) of the
proposed site and 106-Mile Ocean Waste Disposal Site are dominated by echino-
derms (e.g., starfish), with segmented worms (polychaetes) as the dominant

burrowing organisms.

Many species of birds are known to frequent the offshore and coastal waters
of the mid-Atlantic Bight (Table A-21). Several pelagic species are regular
inhabitants of the oceanic region containing the proposed and altermative
sites., Other species are ounly occasionally observed. Sumer mouths produce
the greatest number of pelagic bird sightings.

' Birds migrate through the entire region. During September and October naﬁy
species of marine and terréatrial birds leave northeastern coastal areas for
southern wintering grounds. The actual numbers of species using the routes
are still uncertain, but a partial list and migratory route map are presented

on Figure A-12-and Table A-22. No species of migratory birds listed by the

‘Manomet Bird Observatory are considered endangered or threatened.

CONCURRENT AND FUTURE STUDIES ~

'NOAA has been conducting surveys at the 106-Mile Ocesn Waste Disposal Site
for several years. Many sampling stations are within and near the proposed
Incineration Site. The nearness of the proposed Incineration Site to the
106-Mile Ocean Waste Disposal Site minimizes logistical monitoring problems,
and existing 106-Mile Ocean Waste Disposal Site.data may be used from within
the proposed site initially as baseline informatiom, pending collecti;n of

additional data at the proposed site.
In addition to future Pederal surveys, incineration permittees will be

required to conduct short-term monitoring during incineration operations as

required by permits.
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OTHER ACTIVITIES IN THE SITE VICINITY

Few man-made marine activities occur near the proposed site. The 106-Mile
Ocean Waste Disposal Site, immediately north of the proposed site, has been
used for épproxima:ely 18 years as an industrial chemical waste dump and some
municipal wastes (sewage sludges) have been dumped there since 1974. Foreign
fishing fleets operate along the outer Shelf (Figure 3-3). 0il and gas lease

tracts are west and north of the proposed site, along':he outer Continental

Shelf (Figures 3-5 and 3-6). The Hudson Canyon Navigational Lane crosses the
Continental Slope to the north of the proposed site (Figure 3-7), but no major
shipping lanes approach the proposed site boundaries.

U.S. COMMERCIAL FISHERIES

Limited fisheries resources exist at the proposed site amd vicinity. Due

to deep waters in and around the proposed site, no commercial shellfish.

species (commonly taken in the adjacent and shallower Countinental Shelf/Slope

regions) inbabit the bottom. . Only limited finfishing occurs beyond the

Continental Shelf. Bigeye, yellovfiﬁ, and longfin tuna are fished to the

2,000m contour. Swordfish may be taken at the 2,000m contour, but commercial
gear is usually set within the 600m coumtour.

Most commercially inportant._fishery resources in the New York Bight
vicinity live and spawn in Continental Shelf waters, and along the crest of
the Continental Shelf/Slope break (NOAA-MESA, 1975; BLM, 1978; Chenoweth,
1976). Consequently, most foreign and domestic fish trawling is conducted at
depths shallower than 1,000m, much shallower tha; waters in the proposed
Incineration Site. Pelagic vaters have been used for commercial longline
fishing of marlin, swordfish, and tuna (Casey and Hoenig, 1977). Catch
statistics for Continental Slope areas are generally incomplete because
fishing vessels wander from Shelf to Slope areas, mixing the catch of Slope
species with Shelf species; landing records have failed to separate Shelf from
Slope species. Table 3~1 presents catch statistics for specific types of

fishing gear used to land fishery resources off New Jersej.
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QUANTITIES OF COMMERCIALLY

TABLE 3-1

IMPORTANT FISHERY BESOURCES TAKEN

BY SPECIFIC FISRING GEAR TYPES OFF NEW JERSEY IN 1974

(Thousands of Pounds)

Fish Lobster
Purse Otter Pound | Fish Pots | Pots and .
Seine . Trawl Nets |and Traps Traps Gill Nets | Lines Dredges

Finfish

Fluke - 3,487 1 - 0.5 - 0.5

Bluefish 17 362 72 - - 549 14

Atlantic

Mackerel L - 156 T - - 8 8 -
Menhaden 104,851 49 2,183 | . = - 223 - -

Sea Bass . - 138 0.1 - - 3 |

Sea Trout 0.2 1,927 285 - - 433 42

Scup - 6,029 "2 8 0.2 -

Tilefish 7 - - - - 831 -

Bluefin Tuna 870 0.3 - - - 0.5 0.5 -
Whiting - 7,021 0.2 - - ) - -

Swordfish - 0.1 - = - 7 -
Shellfish

Lobster - 551 - 7 633 - - -

Red Crab - 23 - - 2 - - -

Rock Crab - 146 - 1 199 - - -

Surf Clams - - - - - - - 22,6517

Sea Scallops - 7 - - - - - J21-
Others

Squid - 1,287 - - - - - -
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Benthic invertebrate resources range in depth from shallow nearshore waters
to the Shelf edge. Quahogs, surf clams{ and scallops are caught ou the Shelf;
no areas of abundance are known to occur on'the.SIOpe. Cancer crabs are
abundant on the Shelf from New Jersey to Nova Scotia, but have little value at
present and are essentially unexploited. Two species of squid are also
abundant and of immense economic potential to American fishermen. The winter

squid (Loligo pealei) are caught on the bottom to depths of 9lm, and summer

squid (Illex illecebrosus) are found on the bottom to depths of approximately .

481m. In 1979 foreign vessels caught 30,000 tomnnes of squid from Cape Cod to
Cape Hatteras, whereas domestic fishermen landed only 4,100 tonnes. . The
domestic effort was evenly divided between 0 to 3 mmi and 3 to 200 mai
‘offshore. Lobséer, one of the most valuable shellfish resources, occur both
on the Shelf and Slope, but generally not deeper than 500m. The red crab (a
potential fishery resource) is most abundant at depths between 310 and 941m,
with a8 maximum reported depth of 1,830m.

Important finfish (Table 2-1) of the Shelf area are gemerally not found in

vater deeper tham 1,000m, or fished in water deeper than 200m. Atlantic

mackerel (Scomber scombrus) occur ia large schools that "seasonally mfgra:e

from the Shelf edge to nearshore areas. Spawuing grounds occur from 10 to 50

omi offshore.  Silver hake (Merluccius bilinearis) is an underexploited

species, of great po:entialifor American fishermen, which occurs to a maximum
depth of 750m off New England. The foreign fishing industry has routinely

taken silver hake in excess of 20 tomnes per tow along the 183m isobath.

Tilefish (Lopholatilus chameleonticeps) are found in abundaunce from

Nantucket to Cape May, New Jersey between 9lm and 145m. The species occurs
vithin a narrow depth and temperature range, associated with the bottom, and
dependent on temperature influences of the Gulf Stream. 1In 1882 an estimated
1.5 billion fish perished, presumably due to temperature variation when the
Gulf stream shifted. A fish kill 170 miles long and 25 miles wide resulted
(Gordon, 1977). b '

Tuna are highly migratory pelagic species; therefore, they are not included
in the exclusive management authority of the 200~mile fishery conservation

zone (Federal Register, 1978). Several, speciei occur along the northwest
TR
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Atlantic Shelf, including blue fin, yellowfin, blackfin, bonita, bigeye, and
albacore. In general, tunas prefer warm seas and occur in the northern part
of their range in association with the Gulf Stream. The bluefin range extends
to southeast Newfoundland; yellowfin are uncommon north of Virginia; both

species have significant sport and commercial value.

Billfish are pelagic fish that are not dependent on the coast. Breeding
areas for swordfish, white marlin, and blue wmarlin are near the Lesser
Antilles, South America, and Puerto Rico, respectively. All three species are
believed to migrate seasonally, occurring off the mid-Atlantic states during
summer mooths. Saila and Pratt (1973) indicate that the summer distribution
of swordfish is variable off of the mid-Atlantic coast, with larger and more
stable population 'levels north of Hudson Canyon. White marlin are most
abundant off Delaware Bay during the summer, and head offshore hundreds of
miles during late fall. Blue marlin have major.centers for sportfisheries off

of North Carolina.

FOREIGN FISHERIES

Nearly‘all foreign fishing in the north and mid-Atlantic regions 9% the
United States occurs on the Continental Shelf, at depths of 90m to 180m,
within designated fishing areas (Figure 3-3). The exception to this rule
is the tuna longline fishery (mainly Japanese), which follows the migration
assoéiaced with the Gulf Stream. Peak foreign fishing activity occurs in
late summer for short-finned squid, and in winter for long-finned squid, in
accordance with gear and season restrictions (Figqre 3-4). The foreign
fleet is dominated by Japan, Spain, and Mexico, which send 80 to 90 vessels
annually to fish along the Atlantic coast. The USSR (formerly the dominant
foreign fleet) has been prohibited frdm fishing in the economic resource
zone since late 1979. The major fisheries are directed toward squid and
hake (silver and red), with butteérfish and other finfish (including sea
robins and flatfish) being of secondary importance. §Herring and mackerel

are minor components of the total incidental catch.

Pelagic tuna .and billfish fishery efforts are widespread, including all

wvarm—-water areas of the North Atlantic Ocean from the equator to Nova Scotia,

s-:'
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although the more northern area is less frequently fished during winter than
summer. Catch statistics (Tables A-23 and A-24) reveal that yellowfin tuna
are the most frequently captured fish, followed by bigeye, albacore, and blue-
fin. Fishing effort expenditure varies from statistical area to statistiecal

area, and from year to year.

From available data it can be concluded that the proposed Incineration Site
occupies an oceanic area that may produce a portion of the annual foreign tun;
landing. However, the site itself occupies less than 2% of the Japanese catch
statistical area in which the site is located. Based om a comparison of
Japanese statistics of the region occupied by the proposed site and the area

to the east of the proposed site, it can be concluded that the area occupied

BOSTON

40°50°
407200 : 67°00
R —
70°00"
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sy S8

PROPOSED
INCINERATION
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3530

. 74°30
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Figure 3-3. Fishing Areas in the Northwest Atlantic
Ocean for Foreign Natioms
Source: Federal Register, 43(244):59302
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OFF-BOTTOM GEAR

AREA ! JAN FEB MAR APR | MAY JUN JuL AUG SEP ocy NOV~| DEC

BOTTOM GEAR AND OFF-BOTTOM GEAR

AREA JAN FEB MAR APR MAY JUN T o AUG SEP oCcTY NOV DEC

-

4

Unless otherwise noted, seasons open at 0001 ‘hours local time on the'last day of the month and terminate at 2400 hours local time on the
last day of the month. :

*Season begins at 0001 hours local time on June 15 and terminates at 2400 hours local time on September 15.

v

Denotes maximum open fishing seasons subject to possible earlier closure far some or all nations.

Figure 3-4. Fishing Gear and Season Restrictions by Fishing
Area—--Northwest Atlantic Qcean Fishery
Source: Federal Register, 43:59315



by the proposed site is not umique to fishing effort or catch results, and the
site probably produces a catch proportional to its size—less than 22 of the

statistical area.

RECREATIONAL FISHERIES

Most recreational fishing in the New York Bight vicinity is confined to
inner Continental Shelf waters, which are most accessible to the public and
vhere most sport species are found (Chenoweth, 1976). The important species
are striped bass, weakfish, bluefish, and mackerel. The sport catch often
' equals or surpasses the commercial landings of certain species (e.g., striped
bass) and has contributed significantly to the ecomomics of several coastal
areas. In 1970 1.7 million anglers caught 2.7 million pounds of fish in North
Atlantic coastal waters. Recreational species taken further offshore are
limited primarily to bluefin .tuna, marlin, and swordfish. There are no
accurate catch statistics for these species nr amount of recreatiomal fishing

activity.

OIL AND GAS EXPLORATION AND DEVELOPMENT

0il and gas lease tracts exist west and north of the proposed Incineration
Site (Figures 3-5 and 3-6). The U.S. Bureau of Land Management (BLM)

completed the first sale of oil and gas leases on the mid~Atlantic Outer

Continental Shelf in August 1976 (Outer Continemtal Shelf [OCS] Sale No. 40).

Exploratory drilling om tracts leased in OCS Sale No. 40 began in the spring
of 1978 and continue to date (1981). In September 1978, BLM published a
final EIS on the proposed OCS Sale No. 49, which includes 136 tracts
totaling 313,344 hectares* (774,273 acres); sale No. 49 occurred February

3-5),

tentatively scheduled for December 1981 (BLM, 1978). The Final EIS was

issued in May 1981,

1979, A third Sale (No. 59) is under consideration (Figure

2

*] hectare = 1 km™ = 2:&7 acres
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Pigure 3-5, Proposed Oil and Gas Leases in the Mid-Atlantic

Area--0CS Sale No. 59

Source: Date provided by New York BLM Office
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figure 3-6. Active Oil and Gas Lease in the Mid~Atlantic

LR

Area--0CS Sale Nos. 40 and 49
Source: Adapted from EPA, 1978a
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Recent disclosures by the U.S. Geological Survey indicate that exploratory
drilling may be performed in Continental Rise waters between Maine and Florida

within the next decade.

SHIPPING

The major trade routes charted by NO ,” wvhich serve the New York-New Jersey
areas, coincide with three major shipping lanes designated by USCG: the
Nantucket, Hudson Canyon, and Barnegat Navigational Lanes (Figure 3-7). The
trade routes which lie wiﬁhin the Navigational Lanes are usually the safest
routes.for shipping traffic, and USCG recaunendi that they be used by all

major shipping traffic.
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Chapter 4
_ENVIRONMENTAL CONSEQUENCES

Based on research burms conducted in the Gulf of Mexico, the
projected enviroumental consequences of incinerating
industrial chemical wastes at the proposed Incimeration Site
are environmentally acceptable.' Waste residues are dispersed
and diluted in air and water, reducing concentrations to
undetectable or near-background levels within hours of
emission. The consequences discussed here are valid for any
location selected in the mid-Atlantic Bight regiom bounded by
the Continental.Shelf on the west and north, and the Gulf
Stream on the east and south. Relocation of the site to the
vest (over the Continental Shelf) would create unacceptable
potential emnvirommental hazards.

This chapter details the emnvirommental impact of waste disposal and the
un@voidable'advetae envirommental consequences that will occur if the proposed
action is implemented. The first sectioms include envirommental .changes
directly affecting public health, commercial or recreational fisheries, and
navigation; these are followed by enviroumental comsequences of at-sua
incineration. Waste residues at the site are . assessed, and a discussion on
the effects of waste residuals on air and water quality and mari;e organisms
in the region is included. The cﬁap:er concludes with a discussion of
unavoidable adverse effects and concomitant mitigating measures, relationships
betieen short-term uses of the environment, the maintenance and enhancement of
long-term productivity, and i;reversible or irretrievable commitment of

resources.

-

Industrial wastes previously incinerated at sea are discussed in this
chapter; they were organochlorine chemicals produced by Shell Chemical Company
at Deer Park, Texas. A vast assortment of other organic chemicals (ofghno—
halogens) may be'conaidered as candidates for incinerationm in the future, but
data do not presently exist to evaluate preciself any envirommental effects
which they might produce. Incineration of other chemical wastes ' using
different incinerator vessels would be possible ai the proposed site; however,
burns’ would be subject to the prescribed testing and monitoring requirements
of the MPRSA. '



' EFFECTS ON PUBLIC HEALTH AND SAFETY

Certain classes of organohalogen wastes (e.g., pesticides) have various
properties that may be particuléil‘fy hazardous to human and/or marine life.
Wastes such as heptachlor or chlordecorne (K;pdne’) are known to have toxic
properties that may lead to serious disordez;s in mammals (EPA, 1976a).
Herbicide Orange and other chemicals contain trace amounts of toxic substances
(e.g., dioxin), which produce birth defects in mammals. However, these
examples represent extreme cases, and organohalogeh wastes with such
properties or comstituents, even though combusnble by incinerationm, require
specialized handling and mounitoring procedures. Organohalogen wastes may
contain metals, but can be disposed of at sea if the metals are present only

as trace contaminants (as defined by the MPRSA and the Convention).

It is important to note that although acceptable organochalogen wastes may
have a relatively narrov range of elemental composzuon, a wide range of
toxicities may. occur. Therefore, Shell Chemical Company wastes may not be
.represen:atxve of residue :ox:.cxty,' specxfxcally the toxicity of unburned

organohalogens.

Land-based mcxnera:wn, especxally in urban areas (Chapter 2), may be a
greater d:.rect threat to public health; comnsequently, remoteness of the
proposed s:.te further ensures reduc::.on of all potentul adverse impacts.
While at-sea incineration does not decrease the toxicity of waste residues,
the probability of short-term impacts or amy direct threat to public health is

lessened by the extreme dilutions which occur through this disposal method.
PUBLIC AND snrnom PERSONNEL .

'me MPRSA mandates that, when feasible, EPA should des:.gnate ocean disposal
sites which are beyond the edge of the Continental Shelf. The proposed site
is located more than 100 mmi (185 km) offshore, to provide protection against
any direct public health hazards occurring in or near populated coastal areas.
Shipboard persomnel who conduct incineration operations are cognizant of

safety procedures for the handling and transport of haza-f.f'dogs na:e‘rials,

.
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promulgated by the U.S. Coast Guard_(USCG). Atmospheric concentrations of
residual materials will be high near the vessel during incineratiom; thus, the
incinerator vessel must be downwind of all known maritime traffic to prevent
atmospheric contamination from drifting over other ships. Due to the extreme
distance from shore, it is unlikely that any small recreé:ional ecraft will be

transiting the area.

COASTAL RECREATIONAL AREAS

The ounly known or estimable effects om the commercial and recreatiomnal
value of coastal. areas, or on people using such areas during or after
incineration activities, would result from accidental discharges of wastes at
loading times, or during transit to the disposal- site. Any discharges or
spills near coastal commercial and recreational areas would result in
localized destructioe of marine organisms and possible widespread contami-
natxon. The nature and magnitude of destruction of arganisms and con:amx-
pation would be dependent on the toxicity of each specific waste in the marxne
envztonmen: modes of effect, the degradabxlx:y (de:oxxca:xon) of the waste,
and the smount discharged. Coﬂsequently, the anznera:or ship should be
routed to avoid areas of high commercial and recreational value as much as
practicable. All EPA and USCG precautions for the handling of wastes must be

strictly observed.

COMMERCIAL AND RECREATIONAL FISE AND SEELLFISH

The most direct link between man and waste con:aminén:s released into
marine enviromment is through the food chain, by human consumption of contami-
pated seafood. . Harmful effects caused by eating fish or shellfish which
contain high levels of mercury, lead, or persistent synthetic organic
substances, have been documented. Howvever, comparative trace metal
quantities known to be released at the nearby l06-Mile Ocean Waste Disposal
Site (Table 2-2) have caused no detectable aécumulation of metals in marine
organisms (EPA, 1980a).

Waste disposal at the proposed Incineration Site will not directly endanger

human health by contaminating edible organisms, because the site is unot

4=3
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located in any commercially ot"rec:eatioually important fishing or shell-
fishing areas. Existing NOAA resource survey assessments do not extend beyond
the Continental Shelf, but demsities of fish eggs and larvae are known to be
low beyond the edge of the Shelf (NOAA, 1977). Foreign fishermen in late
winter operate along the Continental Shelf break, approximately 30 omi (60 im)

' west of the proposed site (Figure 3-3), and usually catch highly migratory

finfish. The probability of migratory fish accumulating toxic levels of
contaminants from the waste is unknown, but assumed to be low. The waters are
extremely deep, thus the likelihood of adverse effects on benthic organisms is
remote. However, various physical and biological proéesses might eventually
introduce minutely diluted contaminant comtentrations im benthic organisms,'

which could increase with time to produce long-term sublethal effects.

NAVIGATIONAL HAZARDS

U.S. flag ships incinerating hazardous chemical wastes must obey alf UscG
regulatxons, which are designed to reduce the likelihood of sinking and tfo
minimize the loss of hazardous cargos caused by collxsxons or strandings. The
greatest risks exist in or near harbors and nearshore shxppxng lanes, where
possible collisions are the most probable. On the high seas and in the
vicinity of the proposed Incineratiom Site, collision risks are greatly
reduced. ;

USCG casualty statistics for large vessels- (1,000 gross :ons.or larger)
during fiscal years 1974 through 1978 at four major east coast ports show
that all collisions have occurred within inland waters. The four ports
were: (1) New York Harbor, (2) Camden, New Jersey, (3) Wilmington, New'
Jersey, and (4) Wilmington, North Carolina. Of 350 reported accidents, 732
occurred in or near New York Harbor, 23% in the Delaware Bay region, and 32

in or near the Wilmington Harbor, North Carolina (USCG, 1979).

Comparatively, records indicate that only 44 vessels reported damages
sustained in international waters of the northwest Atlantic Ocean (USCG code

areas T-23 and T-30). Of the 44 vessels, none were involved in collisions and

4=4 .
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pone contained hazardous chemical cargos. Adverse weather conditions were
major contributory factors in vessel damage in 347 of the reports. Mechanical
mal functions accounted for 41% of the primary causes of damage, 147 were due
to personnel misjudgment, and the remaining 111 were due either to structural

failure or unknown causes.

The potential econmomic and envirommental hazards created by spillage,
leakage due to collisiom, or grounding, greatly exceed the potential hazards
of at-sea incineration. Therefore, in accordance with the permit condition
requiring notification of regulatory agencies (e.g., USCG), shipments of
hazardous waste materials will be protected against navigational hazards by
regulation of sailing times, advantage taken of optimal traffic and weather
conditions, and warning local shipping traffic of the wmovement of an

incinerator vessel.

WASTE COMPONENTS

The major .components oé;'the orghnochiorine wastes produced by Shell

Chemical Company are listed in Table 4-1. The wastes accumulate from the

1 manufacture of allyl chloride, epichlq:ide,_dichloride, and vinyl chloride.
According to Wastler et al. (1975) the organochlorine waste materials
consisted primarily of chlorinated aliphatic hydrocarboné of low molecular
weights, having a gross heat content of 3,860 Kecal/kg (6,956 Btu/1b)-. Analyses
of the Shell Chemical Company wastes show that in additiomn to carbon,
hydrogen, and chlorine, several metals exist in the waste in trace concen-
trations (Table 4=2). ’

Other waste production sources will generate different waste materials, but
any organochlorine waste conforming to EPA regulations (Appendix B) will have
similar elemental composition, and will produce similar waste residues. EPA
will ensure elemental compositions are within acceptable concentration limits,
although few specific limiting criteria have been eqtablisheﬁ to regulate such

concentrations. - However, vqria:iona"in elemental concentrations may be

4=5

e Lem v e pr———— . . ————— e e e



|JI

PO T ey

TABLE 4-]
MAJOR COMPONENTS OF ORGANOCHLORINE WASTE MATERIAL
IN RESEARCH BURNS (Percent by Weight) ’

Percent
Chemical Research Research
Burn I Burn II
' 1,2,3=Trichloropropane 27 28
Tetrachloropropyl ether 6 6
1,2=-Dichloroethane 11 10
1,1,2-Trichloroethane 13 13
Dichlorobutanes, and heavier 11 10
Dichloropropenes, and lighter 20 22
Allyl chloride 3 3
Dichlorohydrins 9 8
Total 100 100
Specifie gravity (25°F) 1.30 1.29
Source: Wastler et al., 1975
TABLE 4-2
;L!HENTAL ARALYSES QOF WASTE .
IN RESEARCH BUBNS I and II, 1974
Waste Research Research
Composition -Burn I, Burn II
Nommetals (percent by weight)
Carbon 29,0 N " 29.3
Bydrogen’ 4.0 4.1
Oxygen 4.0 3.7
Chlorine 63.0 3.5
' Metals (ppm)
Copper . 0.51 1.1
Chromium , 0.33 0.1
Rickel 0.25. 0.3
Zine 0.14 0.3
Lead 0.05 0.06
Cadmium 0.0014 0.001
Arsenic 0.01 0.01
Mercury 0.001 0.002

Source: Wastler et al., 1975

4=6



significant, For example, analyses of Shell Chemical Company wastes
inecinerated during Research Burns T and II (Table 4-2) show that metals were
found to be ome to three orders of magnitude lower than comparable reported
metals found in wastes incinerated during Research Burm III (Table 4-3).
Evidence e;isgs indicating some wastes will produce organic residual
compounds which were not present in the original waste. After incineration
of Herbicide Orange waste in the Pacific Ocean, numerous (previously
unidentified) compounds were found in analysis of stack emissions (Ackerman
et al., 1978).

Based on rese;tch burn data of Shell Chemical Company's waste incineratiom
in the Gulf of Mexico, Paige et al. (1978) estimated anticipated air and watér
quality effects (Table 4-4) using.emission rates of Research Bura III. Stack
gas emissions whick may damage the marine enviromment are HCI (exhausted in

large quantities), unburned organochlorides, and trace metals.

) TABLE 4-3 . :
ELEMENTAL ANALYSIS OF WASTE MATERIAL ARD CALCULATED APPROXIMA
EMISSION RATES OF INORGANIC ELEMENTS DURING RESEARCE BURN I1I, 1977

Concentration Calculated Concentration | Calculated
' in Waste Emission in Waste Emission
Element (ppm) Rate (kg/hr)| Element (ppm) Rate (kg/hr)
Lead 5.0 = 20,0, 0.1 - 0.4 |[Nickel 10.0 - 100.0 | 0.2 2.0
Barium 10.0 - 20.0 0.2 - 0.4 |[Cobalt 1.0 - 5.0 0.02 - 0.1
lodine 2.0 - 4,0 0.04 - 0.09 |Iron 30.0 - 400.0 | 0.7 - 9,0
Silver 1.0 - 8.0 0.02 - 0.2 |Manganese 1.0 - 5.0 0.02 - .0.1
Molybdeaum| 10.0 - 20.0 0.2 - 0.4 Chromium 5.0 - 200.0 0.1 - 4,0
Zirconium 1.0 - 5.0 0.02 - 0.1 |Titaniwm [10.0 - 20.0 | 0.2 =~ 0.4
Strontiwm | S.0 - 30,0 0.1 = 0,7 |Scandium 0.1 - 1,0 | 0,002 - 0,02
Rubidium 0.5 - 1.0 0.01 - 0,02 |Potassium 300.0 7.0
Bromine . 5.0 - 10.0 0.1 - 0.2 Sul fur 30.0 - 60.0 0.7 - 1.0
Selenium 1.0 - 5.0 0.02 - 0.1 Silicon 90.0 - 100.0 2.0
Arsenic 1.0 - 5.0 0.02 - 0.1 |[Alvminwm |[10.0 - 50.0 (0.2 -~ 1,0
Gallium 0.5 - 2.0 0.01 - 0.04 |Fluorine 10.0 - 50.0 0.2 - 1.0
Zinc - 10.0 - 30.0 | 0.2 - 0.7 Boron 1.0 - 10,0 0.02 - 0.2
Copper 10.0 - 30.0 0.2 - 0.7 Lithium 0.5 - 2.0 0,01 - 0.04

i
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TABLE 4-4
SUMMARY OF MAJOR AIR AND WATER QUALITY EFFECTS °*
ASSOCIATED WITH AT-SEA INCINERATION

Air Qual:i.t:ya (pg/m ) Water Quality (ppb)
b Unburned d Unburned
EC1 |Inorganics Wastes Copper | HCl Wastes Copper
4,422 22.49 2.75 0.22 197 0.09 0.04

a., Maxima for stipulated meteorological counditions: effective stack height =
125.5 m, wind speed = 4,0 m/s, stable atmosphere.

b. Based on summation of inorgamic constituerts .in wastes; provides an
estimate of particulate comcentratioms.

c. Based on lowest average observed destruction efficiencies (99.962),
detemned by dxfferen: analysis methods.

d. Copper and zinc are the metallic waste constxtuenta w:Lth large emission
rates (Table 4-3).

Source: Paige et al., 1978

EFFECTS ON THE ECOSYSTEM .

Before . substances are approved for incineration, the degradability and

. breakdowmn products of those substances must be determined, together with any

combustion products. The uncertain degradabilities of many organic ‘residue

substances, which must be considered, cause possibilities of long-term - '

accumulations. For example, substances such as PCB and DDT are kmowa to
persist in the enviromment for many years, thus posing the potential for
direct threats to human health when accumulated in the food chain. PCB's may
also be contaminated with highly toxic polychlonnated dibenzofuran (PCDF).
Some substances degrade into more toxic material than the precursors, and
others produce new compounds as a result of incineration., Therefore, each
waste material must be cousidered for incineration on a case-by-case basis. A
great deal of additional information is needed to make accurate predictions of

the fate and effect of organic residues (Chapter 2).

In addition to organmic residues, several inorganic residues will result

from the incineration process. Other combustion products assoc:.pr.ed with
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organochlorine wastes are carbon monoxide (CO), carbon dioxide (CCj),
water (H70), hydrochloric acid- (8C1), and chlorine (Cljy). Emissions
from some wastes may contain sulfur dioxide (S0,), 'phosphorus pentoxide
(P,05), and/or nitrogen oxides (NO,) and trace metals in a -gaseous

' phase.

Future incineration operations may result in the expamsiom of this
alternative when increasing quantities of hazardous wastes become gvailable.
As a result, a mare continuous (chronic) stream of residue may be introduced
into the marine enviromment. This slow, continuous input may produce subtle
envirommental impacts, less noticeable than short-temm, rapid (acute) inputs

associated with individual operatioms.

By 1989 approximately 271,000 tounes of organohalogen yastes inay be

available annually for .at-sea inciner.ation.‘off the east coast of the United
States ('rable 1-3). Assuming a maximum delivery potential of 193,000 tonnes
of wastes and a minimum 99.99% destruction efficiency, approximately 19 tounes
of organohalogens could possibly be introduced into the marine envirooment
annually as atmospheric fallout from incineration. Research burms have shown
destruction efficiencies to be as low as 99.96Z, in which case annual organo-

chlorine emissions of about 77 tomnnes may occur by 1989 (Table 2-3).

Residues frow incinerated chemical wastes will be dispersed throughout vast
volumes of air and water. An assumed worst-case of 77 tonnes of organo-
chlorine residuals, resuiting from a 99.96% destruction efficiency (Table
2-3), will be distributed through about 32 x 1011 m3 of water in the time
period required to burn the waste (8,773 hr), assuming a 17 em/s average
surface current velocity aund noustop incimeration operations for the emtire
193,000 tonnes of waste material with mixing to 20m*; or with mixing to 100m,

waste will be distributed through about 66 x -1011 2> of water.

*#Based on the Ekman Transport Model: V = VOW—,-JD-—Z'- (l-e -gﬂ’)

and Von Arx, 1962)
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(Ekman, 1963,

i



x#l

Air quality will be affected by gasedus emissions (primarily HCl, unburned
organochlorines, and trace metals) produced during waste ineineration,
Dispersal of emission material is partially a function of wind speed. The
emissions will rise into the atmosphere, forming a gaseous plume vhi'ch will be
transported by wind and dispersed by diffusionm processes (Figure 1-3).
Prevailing atmospheric couditions will affect plume behavior significantly.
Under stable atmospheric conditions (as in dispersion modeling) the plume
would expand in all directions above the ocean surface to a maximum of 32 mmi
(59 ¥m) from the point of origin (Paige et al., 1978). However, recorded burn
observations reveal that the waste plumes behave erratically, contacting the
water surface in a random manner (TerEco, 1975), with initial contact
occurring as near as 0.2 mmi (0.4 km) downwind of the incinerator vessel
(ﬁastler. et al., 1975). Maximai altitude obtained by the plume during the
1974 Research Burn Il was 850m, with maximal HCl concentrations ocecurring at
altitudes of 100 to 240m between the ship, and 400m downwind. The plume
-fanned out horizontally to a width of 1,200m at a distance of 2,400m downwind

from the vessel (Wastler et al., 1975). . .

HYDROCHLORIC ACID - '

Studies conducted during research burms of Shell Chemical Company wastes
showed that approximately 16 tomne/hr of HCl are released into the atmosphere
during. a burn of 25 tonne/hr ..of waste, having approximately 63% chlorine
content (EPA, 1976a). Monitoring during Gulf of Mexico Research Burus I and
II showed that maximal air/sea surface concentrations of HCl occurred 400 to
500m downwind of the incimeration vessel in winds of 10 kn, and as far as
2,780m in winds of 20 kn, Grasshoff (1974) calculated diépersal of BCl in
2, wvhich is a highly.
conaerva:xve estimate in comparison to the EPA (1976b) estimate of 22 x

106 mz.

noderate winds to be over an area of at least 250,000 m

Paige et al. (1978) produced simulation models of the behavior of waste
coustituents, including HCl. The air quality simulation model predicts a

. maximal air/sea surface HCl concentration of 2.9 ppm, at 2.2 mmi (4 km)
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downwind -of the incinerator vessel., Maximal concentrations were observed to
range from 0.0l to 7.0 ppm, at distances'ranging from 0.25 to 0.5 mmi (463 to
925m) from the.incineta:or vessel several minutes after stack emission during
the two 1974 research burmns (Wastler et al., 1975). The predicted
concentration is in close agreement with observed concentrations, indicating

the usefulness of the predictive models,

The most severe atmospheric acid fallout will occur during periods of
precipitation, but mo calculated data are available to determine the effects.
However, concentrated acid wastes released at the Acid Waste Disposal Site in
the Néw York Bight dissipate rapidly (within bours), aund have only transitory
adverse impacts on marine organisms (EPA,.}980bf.

-

UNBURNED ORGANOHALOGENS

Undestroyed (unburned) organohalogen wastes will be released with stack
emissions at a rate of 0.04% (or less) of the waste-burn flow rate. For

example, if the waste flov rate is 22 tomne/hr (for two incinmerators),

.approximatély 8.8 kg/hr of undestroyed ‘'waste will be released into the

environment. These ccmpoundé do not condense as rapidly as HCl, and therefore
require more time to reach the water surface, permitting greater atmospheric
- dispersion (Grasshoff, 1974). The simulation model presén:ed by Paige et al,
(1978) predicted a maximal atmospheric concentratiom of 2.75 ps/m3 (0.51 ppd)
at the sea surface 4,000m downwind of the ship. EPA (1976b) predicted a
maximal sea surface concentration settling rate of 1 mg/mzlhr, if all unburmed
waste residue settles within 1 hour after emission, based on a destruction

efficiency ounly of 99.92.

Duce and Rester (Appendix D) comcluded that for residual conpoundslsuch as
trichloroethane with emission rates of 8.8 kg/hr, one shipload of waste will
contribute only about 102 of the qﬁanti:y already existing within the
atmosphere of the site., However, for compounds such as PéB‘o; DDT, a more
significant input is seen. The quantity of PCB released during incineratiom
(assuming 99.96% DE) would be approximately 100 times greater than background
levels observed over the site, and a few tenths of .a percent of the total

content of the northern hemisphere, For DDT the resulting emissions would be
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over 1,000 times the background level observed over the Incineratiom Site, and
about 102 of the estimated northern hemisphere level. Clearly, wastes which
are to be considered for incineration must be assessed on a case-by-case

basis.

With respect to the residence time of unburned chlorinated hydrocarbons in
the gas phaée, the unburnmed compounds must first be identified. If the waste
material is Herbicide Orange, which was the case during burms aboard the M/T
VULCANUS in the Pacific Ocean, it consists of a mixture of equal parts by
voluﬁe of the po-butyl esters of 2, 4-dichlorophenoxyacetic acid (2,4-D) and of
2,4 S-tr1chlorophenoxyace:1c acid (2,4,5-T). Other burns in the Gulf of
Mexico have beea primarily of. such substances as 1,2, 3-tr1chloropropane,
dichloropropane, dichloropropene, trichloroethane, dichloroethane, and other
chlorinated hydrocarbouns of low molecular weights (Paige et al., 1978). There
is currently little information available oum the atmospheric residence time
for most of the compounds listed above. However, estimates have been made for
other somewhat similar chlorinated hydrocarbons._ Some general estimates of
possxble resxdence times for the substances can be obtaxned by revxewxng the
known resxdeuce times for :he other chlorinated hydrocarbons and making some

simple ccmpatxsons with the chemical structure of the unknown compounds.

As pointed out by the National Acddemy of Sciences (1978) tbe chemical and
physical ptoPertzes of low molecular-weight chlorinated hydrocarbons (C -C )
are greatly different from-the high molecular-weight chlorinated hydrocarbon
herbicides, pesticides, and industrial chemicals such as PCB's. Any low
molecular-weight chlorinated hydrocarbon containing unsaturated carbom-carbon
bonds (e.g., CHCl = CCl ) will have brief residence times generally on the
order of hours in the atmosphere, due to their high reac:xvxty (NAs, 1978) and
involvement in photochemical smog-type reactions (e.g., NO., 3, OH, etc.).
Low molecular-weight chlorinated hydrocarbomns with saturated C-C bounds (i. e.,
no double or triple bonds) will have much longer residence times, as they are
quite resistant to most chemical teac:xons. These substances are fairly
insoluble in seawater. It is generally believed that they are ultimately
destroyed in the atmosphere via reactions with the 0H (hydroxyl) radical,
which is photochemically produced.
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Table 4-5 presents estimates for the atmospheric residence times of

trichloroethane and several chlorinated methane compounds. While there are
considerable variations ia the estimates for any individual substance, all of
the residence times are lomg in terms of - atmospheric tramnsport processes,
ranging from 3 months to more than 10 years. For trichloroe:béne,'one of the
substances which have been burned omn M/T VULCANUS in the past, residence time
has been estimated at 1 to 1l years, viﬁh the higher estimates obtained more
receatly. Thus, it would be expected that many saturated low molecular-weight
chlorinated hydrocarbons injected uhchanged into the atmosphere might have
atmospheric residence times on the order of months to years, and could be:
subject to at least hemispheric, and perhaps global-scale transport.
.'s

There are no data available om the atmospheric residence time of compounds’
similar in structure to the p-butyl esters of 2,4-D and 2,4, 5-T. It is
expected that the compounds would be subJec:ed to faxrly rapid hydrolysxs in

the atmosphere.

TABLE 4-5

. LITERATURE VALUES FOR THE. ESTIHAIED
AI!OSPEERIC RESIDENCE TIMES FOR CHLORINATED EYDROCARBONS

, Estimated
Formula Name Residence Time Reference
CCH,-CC1, Trichloroethane or 8-10 years Singh et al., 1979
methyl chloroform
‘ ~6 years Derwent and Eggletod, 1978
1.1 years Cox et al., 1976
11 years Chang and Penner, 1978
CE3C1 Methyl chloride ~3 mouths Atkinson et al., 1976
2-3 years Singh et al., 1979
2-3 years Derwent and Eggletom, 1978
~5 months Cox et al.,- 1976
'
CHCI3 Chloroform ~] year Derwent and Eggletonm, 1978
~3 months Cox et al., 1976
622C12 Methylene dichloride .~1 year Derwent and Eggletom, 1978
) ~4 months Cox et al., 1976
CIZCIx PCB 1-3 mounths Bidleman et al., 1976
- DDT 1-3 months Bidleman et al., 1976
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The atmospheric residence time for PCB's has been estimated at 1 to 3
months. Similar residence times have been estimated for DDT. The unburned
components of Herbicide Orange (2,a-D~and 2,4,5=T) would be expected to have
residence times counsiderably less than this, perhaps on the order of days. It
must be emphasized, however, that no data are available om these compounds
(Duce and Kester, Appendix D),

Junge (1977) has pointed out that non-urban air compounds having vapor
6 to 10’
generally be found primarily in the gas phase, rather than attached to

presaurés greater than 10 mm Hg under ambient conditions will
particles. The saturated vapor pressure of the n-butyl ester pfv 2,4-D at 27°C
is 4 x 103 mm Hg (Que Bee et al,, 1975). This material, and all the low
molecular-weight chlorinated hydrocarbons discussed previously, should be
found almost entirely in the vapor phase in the atmosphere, rather than
attached to particles. Actual measurements have shown this to be the case of
PCB's and DDT over the North Atlantic as well (Bidleman et al., 1976).

TRACE METALS

Metals in stack emissions are generally in the form of inorganic

particulates, such as salts or oxides. The quantity of metal salts or

‘oxides in the plume is independent of combustion or destruction efficiency,

and is directly. proportional to the original metal content of ‘the waste.
Worst-case calculations indicate that for wastes with metal coacentrations
gimilar to Shell Chemical Company wastes (Table 4~3), the maximal sea
surface concentration of inorganic particulates will be approximately 26
ug/m3, or 10 times 1lower than EPA primary health standards for
particulates (U.S. Department of State and EPA, 1979). Metals will exist
in inorganic particulates iam much lower conceatrations. For example,
chromium is a pronounced constituent (Table 4-3), and is predicted to occur
at sea level concentrations of 1,200 ng/m3 (0.6 ppb) 4,000m downwind of
the vessel. This concentration is found to be 25 to 12,000 times higher
than the expected background concentrations (Table 4-6). All metals are
found to exceed background level at the sea surface location of highest

atmospheric concentration, 4,000m downwind. .
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TABLE 4-6
PREDICTED ATMOSPHERIC CONCENTRATIONS OF SELECTED HEAVY METALS

Expected Background Model Predicted Maximum
Metal . Conceg:ration Sea Level _Concentration
(ng/m~ at STP) (ng/m” at STP)
Cu 0.5 - 20.0 220
Za 2.0 - 100.0 220
Pb 10.0 - 200.0 120
As 0.05 - 5.0 30
Co 0.01 - 0.5 30
Cr 0.1 - 50.0 1,200
Ni 0.05 - 50.0 620 -

STP = Standard Temperature and Pressure
Source: Paige et al., 1978

Duce and Rester (Appendix D) estimated order‘of magnitude inputs of these
heavy metals by assuming that the major mass of these metals resides oa
atmosphéfic particles less than 1 um in diameter, which probably have dry
deposition velocities of 0.05 to 1.0 cm/s. The resulting'estimated areal

- fluxes are given id Table 4-7. .

WATER QUALITY

After introduction into and subsequent dispersion by the atmosphere, the
wvaste products are subject to removal from the atmosphere by':wo processes:
(1) ptecipitatidn (e.g., rain or smowfall), and (2) gravitatiomal settling and
turbulent and diffusive transfer (e.g., dry deposition). As a result of these
processes, the residual materials will undergo tremendous dilution and will
descend and contact the water surface downwind of the incimerator vessel. The
previous discussion af air qua}ity provides estimates of maximal concen-
trations expected to affect the water surface. Theoretical and observed

values are in close agreement.
Paige et al. (1978) emphasize their model is counservative and assume 1002

of the emitted plume constituents are dissolved in a specified volume of

vater. Under actual conditions, some of the plume constituents remain

4-15

b



|§I|

b e resede L L

TABLE 4-7
PREDICTED FLUXES OF CHLORIRATED HYDROCARBONS TO THE OCEAKR

Total Mass ' -Maximum Gas | Total Flux
Released at *Model Predicted Flux to the | into the
~ Compound Burn Site Maximum Concentration| ~° Ocean Ocean
(g/br) (10g/m’ STP) (g/cn?/s) (g/br)
Trichloroethane | 8,800 2.5 5z 1078 0.2
PCB 8,800 2.5 1 saz103 | 2
DDT 8,800 2.5 6 x 10703 20

Sources: Duce and Kester, Appendix D; *Paige et al. (1978)

airborne for a substantial distance downwind, preventing interaction of wastes
with seawvater in the vicinity of the vessel. If interaction of plume
constituents and seawater does take place farther downwit%d, constituent
concehtrations will be lower than predicted.. Comparatively.'d water quality
impact estimation is presented for organohalogens,.based on a waste loading
model which assumes dispersion of all res:l.dual wastes’ over the entire surface
area of the site to a depth of 20m during the incineration of a shipload of
wastes. However, the model does not account for the transport of water or

"flushing effect" during the same period.

Duce and Kester (Appendix D) present a vorst-case estmate of residual
organohalogen loading in the water at the site, uszng a conservat:.ve model
which restricts residue dispersion and dilution within a small area of the
site, to a depth of 20m. This estimation predicts seawater waste residue
concentrations resulting during the 4~hour initial mixing period. Using this
model waste loading, estimates produce values several factors above EPA water
quality criteria (EPA, 1976a). '

Should an eddy persist in the region for a prolonged period, several -
successive incineration operations could allow residue input to be trapped

within a relatively small water mass, permitting cumulative loading within the

eddy.
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HYDROCELORIC ACID (HC1) AND CHLORINE (c12)

Grasshoff (1974) presents anticipated BCl emission concentrations for
burned wastes, and estimates the acid fallout per s;uare meter of water
surface per hour, By modifying the estimates to fit previous Shell Cheaical
Company waste quantities of 25 tomne/hr of waste burmed, containing
approximately 63% chlorine, HCl emissions would be approximately 16 éonne/hr.
The estimate is comparable to the calculated value of 17 tomme/hr reported by
EPA (1976b). Moderate wind speeds will disperse the waste plume over a sea

2 before HCl condenses and falls to the

surface area of at least 250,000 m
water surface., The estimates indicate that for a worst case approximately 65

8 ECI/mz/hr will fall on the affected sea surface,

One cubic meter of seawater is capable of neutralizing 80 g BC1 (80 ppm).
Paige et al. (1978) predicted that with a 20m mixed layer depth the resultant
HC1 comncentration would be 0,197 ppm Enegleccing neutralization). The
neutralization reaction results in carbon dioiide, boric acid, and chloride

ions through the followidg general reactions (Grasshoff, 1974):

. 5CO.,~.

5 + HCl—=—CO + HO+ C1°

2 2"

C(')3 +‘2 HC1 —-—COz + 820 +2Cl

3(03)4 + ac1—-n(on)3 + HO0+ C

Seawater pRH nofnally ringes between 7,8 and 8.4, Samples of seawater
collected at Research Buran I and iI coutrol stations showed ambient surface pH
values of S.Zd to 8.39. To ‘determine the effect of waste plume acid on
ambient pH, water samples were collected at locatioms foeéted by the plume.
The pH values ranged from 8.28 to 8.39., Results of approximately 100 samples
showed no significant difference between affected areas and control station
area samples., The greatest change observed was 0.15 pH unit, which is well
within the acceptable water quality pH range of 6.5 to 8.5, or maximal change
from ambient value of 0.2 pH unit (EPA, 1976a).
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The maximal atmospheric concentration of HCl detected during all momitoring
surveys was'7 ppm, which corresponded to a 1.9 x 104 molar HCl solution with a
pE of 3.7. 1If equal volumes of a:moeﬁheric HCl1 and seawater at pH 8.2 and
alkalinity of 2.57 meq/l are combined, the resultant solution will have a pH
of 7.4 and alkalinity of 2.34 meq/l. This example illustrates the resultan:
PE in the top several micrometers of sea surféce, with no subsequent mixing or
dilution, This is clearly not the case. Turbulent motion will immediately
mix microdroplets of HCl into a volume of water with orders of magnitude
greater tham a 1:1 ratio. Thus, no detectable pH shift is expected to occur,
and in the field ouly slight shifts were observed in a small number of

samples,

North Atlantic water contains an average of 20g chloride ioms (Cl™) per
liter, or 20 kg/ms. The 65 g/n2 of chloride ions due to acid fallout will

3
increase the chloride ion content of 1.0 m3

of seawater by a factor of 0,.3%,
which is insignificant in terms of the ambient chloride conteat (Grasshoff,

1974).

Turbulence in the ocean produces vertical mixing even in deep water, which
greatly enhances the ability of. seawater to absorb the HCl flux rapidly.
During summer, when the mixed layer is shallowest, mixing may be limited to
the upﬁer 20m; during winter, mixing may occur to a +100m depth.

Additionally, horizoutal curremnts increase mixing, ;onsequeﬁ:ly, the qﬁan:ity

" of HCL falling bourly on the sea surface may be anticipated to disperse

through & volume of water many times greater tham its surface area (Grasshoff,
1974), The decrease in pH will be insf&nifican: and well within acceptable
limits., Research burn studies show maximal decreases of 0.15 pH units below
ambient values, which is less than the EPA limit of 0.2 units.

Chlorine gas (CIZ) is produced during the incineration of organochlorine
wgates. Measurements in the Gulf of Mexico showed Cl2 emissions ranging from
less than 10 ppm to 360 ppm, with an average concentrations below 200 ppum
(Wastler et al,., 1975). At an incineration rate of 22 tomne/hr, less tham 4.4

kg/hr-Cl, is anticipated to be emitted with other residues,

2
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After re"l.eue, (:].2 will be rapidly dispersed by atmospheric turbulence and
photochemically decomposed during daylight hours. Atmospheric turbulence will
promote the atmospheric suspension of C12, reducing the exchange rate at_the
water surface. Under conditioms of extreme calm (such as during a windless
night) only, will the relatively dense Clz' concentrate near the water surface.

Zafiriou (1974) examined the photochemistry of diatomic halogens in the
u!arine atmosphere. He reported a calculated mean lifetime for Cl.2 of about
365 seconds (6 minutes), assuming there is overhead sun and unabsorbing
atmosphere. Under actual atmospheric conditions, photolytic dissociation

-~ rates may be more conservatively estimated as 10Z of dissociation rates under
ideal conditions, and predominant over absorption into aerosols. Couversely,
at night molecule-aerosol interactions become the dominant removal process.
Under nighttime conditiogs Clz, molecules may survive 1,000 to .2,000 seconds

‘before diffusion to a particle in a typical marine aerosol.

Dilution resulting from water circulation must be added to atmospheric
dispersion and dilutiom. Eddy diffusion and turbulence. created by ocean
currents will continually cause the -Cli_ to bé d%luted. Although_CI2 has a
high solubility in seawater (50 g/1), it probably would enter the water column
slowly, either by diffusion across the air/sea interface, or as precipitation
with water droplets. The neuston and other near~surface organisms are the
most likely to be affected by the addition of C:l2 to the water.

Toxicity of Clz_:o organisms is a function of concentration and exposure
time. Exposure of marine organisms to Clz concentrations of 10 mg/l .or less
for prolonged periods will not present an adverse eanvirommental condition
(EPA, 1976a). However, many planktonic organisms (such as fish eggs and
larvae) may be susceptible to concentrations lower than the EPA water quality
eriteria. A survey of 1, toxicity studies (NOAA, 1981) indicates that the
most sensitive planktonic organisms will exhibit severe and irreversible
damage when exposed to Cl, concentrations of 5 mg/l after 48 hours. In
studies of short-term (1 hour) exposures, lethal (:12 concentrations occurred

at 100 to 2,500 mg/l for fish larval stages.
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~during 1 hour of operatioms (3.6 x 10

A simple model can be constructed to approximate a worst-case example of

'~ water colummn Cl, loading. 1In this model it is assumed that 1002 of the Cl,

generated (4.4 kg) during 1 hour of incineration (22 tomnes) is mixed in the
upper 10 cm of the water colummn within an elliptically shaped plume area of
2 x 1010 cmz. This worst-case scenario indicates that the Cl2 concentration
within the neuston layer would be 22 mg/l. The resulting concentration is
220% greater than the concentration permitted by the EPA water quality
criteria. However, in reality this concentration would never be obtaimed, and
would probably be several orders of magnitude lower, due to atmospheric

dispersion, photochemical dissociation, and water columm dilution.

UNBURNED ORGANOHALOGENS

4

Unburned organohalogens (including organochlorides) will reach the sea

- surface in reia:ively high concentrations, but. will then be diluted in the

seawater, Paige et al, (1978) prediét a maximal air/sea surface concentration
of 2.75 ug/m> (0.53 ppb) to occur 4,000m downwind of the vessel. On settling
in the water, Paige et al., (1978) calculate the residue will be diluted tc
'0.092 ng/m (0.092 ppb) if mixing is restricted to the surface area affected
6 23) and a mixed layer depth of 20m.
Comparatively, if it is assumed that 100Z of the unburned waste residue
generated in 191 hours of incineration operations (1,680 kg @ 99.96%X DE) is
diluted within the upper 20m of the en:xre site (84.4 x 109 a ) after release,
a maximal concentration of 0.02.mg/m (0.02 ppb) will result from a single
shipload of waste, negating water :raﬁsport during this period. Improving
destruction efficiency to 99.997 results in a maximal concentration of
0.005 mg/n3 (0.005 ppb). Results of research burn analyses show that
organochloride residue concentrations of surface water samples were always

below the minimum detection limit of 25 ppb.

By means of the plume model of Paige et al, (1978) and assuming: (1) a
99.96% destruction efficiency, (2) a chlorinated hydrocarbon emission rate of
10 cm?) of high

concentration atmospheric chlorinated hydrocarbon residue over the ocean as a

8.8 kg/hr, and (3) an elliptically shaped plume (area = 2 x 10

result of incineration, Duce and Kester (Appendix D) predicted the maximum
areal and hourly flux of three chlorinated hydrocarbons into the ocean. These

fluxes are given in Table 4-7, ' . \
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Flux estimates indicate that airborme residues will require a substantial
period of time before the total mass released will actually settle into the
wvater column., Comparison with Table 4-5 suggests that 1002 of the residual
materials will not settle out of the atmosphere for months or years, further

reducing water quality impacts.

Water quality criteria established for several toxic organohalogens range
from 100 mg[m3 (2,4-D) to 0.001 mg/m3 PCB, DDT,.Heptachlor, and others (EPA,
1976a). The maximal permissible concentrations can be maintained "during
incineration operations by regulating waste concentrations taken aboard the
vessel and/or regulating waste burn-flow to rates permitting destruction

efficiencies of 99.99% or more.
TRACE METALS

Quan:l:xes of trace metals contained in wastes (counsidered passable for

ocean xncxneratxon) are closely scrutinized and no permit is issued for waste

which does not satisfy all crxterla adopted by EPA, -

Using the model results of Paige et al. (1978) and assuming: (1) an ellip-

tically shaped plume (area = 2 x 1010

cw?) of high atmospheric heavy metal
concentration forms over the ocean as a result of incinerafion, and (2) heavy
metals concentrations im the elliptical region'aré approximately 80% of the
" maximum predicted by Paige et al. (1978) (Table 4-6), Duce and Rester
(Appendix D) predicted areal amd hourly flux rates of heavy metals from
atmosphere to ocean. The total masses of each heavy metal deposited in this

area by dry deposition and by rainfall in 1 hour are given in Table 4-8.

During Research Burm II copper wds reported as the most highly concentrated

metal present in the waste material, reaching 1.1 ppm, Seawater samples
collected in control areas showed copper concentrations ranging from 6.0046 to
0.0067 ppm, whereas samples collected in affected areas 3,340m t; 4,080m from
the incineration vessel ranged from 0.0022 to 0.0067 ppm. Results from
Research Burms I and II showed no statistically significant differences

between control and affected areas (TerEco, L975).

i
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TABLE A-8

PREDICTED AREAL AND HOUBLY FLUKES OF SELECTED HEAVY METALS

Areal Fluxes

P

Hourly Fluxes

Metal Flux to Sea Flux to Sea « x
Surface by Dry Surface by Flux into.Atmospheret Flux into Ocean Flux into Ocean
Deposition Rainfall from Burn Site by Dry Deposition by Rainfall
(ng/cnl/s) (ng/cu?/s) (g/br) (g/hr) (g/br) _
Cu 1.0 to 20 500 to 5,000 700 0.6 to 12 300 to 3,000
Zn 1.0 to 20 500 to 5,000 700 0.6 to 12 300 to 3,000
Pb 0.6 to 12 300 to 3,000 400 . 0.3 to 6 200 to 2,000
As 0.15 to 3 60 to 600 100 0.09 to 2 40 to 400
~ Co 0.15 to 3 60 to 600 100 0.09 to 2 40 to 400
Cr 6.0 to 120 3,000 to 30,000 4,000 3.5 to 70 2,000 to 20,000
Ni 3.0 to 60 1,000 to 10,000 2,000 1.7 to 35 1,000 to 10,000

ftAdapted from Table 4-3
*Within a specified area

a

of 2 x 1010 cm2

~ Source: Duce and Kester, Appendix D
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EFFECTS ON BIOTA

Air and water quality are predicted to show no measurable adverse effects;
however, three waste residue constituents (ECl, unburmed organochalogems, and
metals) may have immediate (short~term), or delayed (lomng-term) adverse

impacts on organisms in the affected water.

Chlorinity, pH, organmochlorines, and trace metals were monitored during
Research Burns I and II to evaluate both short-term and long-term effects on
orgsnisms. . Additiomally, chlorophyll a ;nd adenosine triphosphate (ATP)
concentrations were used to assess long-term effects. During Research Burn
II1 the enzymes catalase, ATPase, and Cytochrome P=450 were monitored to
evaluate short-term and long-term effects. The results of these analyses are

discussed below.

PLANKTON

Plankton consist of plants (phytoplankton) and animals (zooplankton) which
spend all or part of their lives floating or swimming weakly. Since
incipneration effluents primarily affect the water: plankton represenci the
first levels of the ecosystem where the biological effects might be observed.
Accordingly, studies of the effects of waste residues on planktonic organisms

have been conducted (TerEco, 1975).

Among the affected planktonic organisms, the neuston or near-surface
organisms are expected to be the most severely affected. Initial acid
neutralization and residue dilution will occur in the top few centimeters of
seawater; as mixing proceeds, dilutiom will increase. When mixing has
developed to approximately 20m deep, residues will be at or below detection
limits and concentrations of residual constituemts will be orders of magnitude
below permissible potential short~term effect levels.

During Research Burns I and II short-term impacts om planktonic organisms

were inferred from changes observed in water quality parameters. TerEco

(1975) reported that no statistically sigmificant differemces were found

between control and affected water samples. It can be concluded that

it
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incineration will have no significant short-term adverse effects om planktomic
organisms., This conclusion is. supported by results of tests used to deduce
the long-term effects,

To determine long~term effects, the concentrations of copper, zinme, and
organochlorines were measured in phytoplanktonic samples collected in the
affected area of waste residue fallout (Table 4~9, Test 3)., These were then

compared to the comcentrations of the same parameters in phytoplanktonic

,samples from a coantrol area (Table 4-9, Control 2). No significant

differences were observed between the affected area samples and the controls
(TerEco, 1975). |
N

Chlorophyll a and ATP levels in phytoplankton were examined to augment
long~term impact studies. Chlorophyll a is a measurénen: of the phyto-
planktonic biomass; ATP is a biochemical substance essential to life processes
and is an indicator of the effect of pollutants, ?hytoplankconic'samples
collected during Research Burns I and II showed no change in chlorophyll a or
in ATP activity which could be interpreted as deleterious long-term effects
produéed by incineration activities (Wastler et al., 1975). However, these
conclusions are based on samples with relatively low numbers o£ organisms (500

to 1,140 organisms per liter). Effects may be observable in samples with

TABLE 4-9
ANALYSIS OF TRACE METALS ARD ORGANOCHLORINES IN
PHYTOPLANKTON, GULF OF MEXICO RESEARCH BURN II, 1974

. ’ Total
Phyto=- Whole Total Total Whole Sample
planktonic Sample Copper Zinc Organochlorines
Sample (g) (mg/1) (mg/1) (ppm)
Test 3 276 0.036 0.09 ' <3
Control 2 281 0.030 0.08 . <3

Source: Wastler et al., 1975
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higher organism counts (Wastler et al., 1975). Zooplankton were also analyzed
for copper, zinc, and organochlorines during Research Burn II to determine
long-term effects of wastes, Organisms collected from affected water were
compared to organisms from unaffected (control) areas (Table 4-10). No

significant differences were observed between samples,
NEKTION

The nekton include animals such as fish and mammals capable of strong
swimming and migrating counsiderable distances. Included in this section are

pelagic organisms which inhabit oceanic waters beyond the Continental Shelf.

Short-term adverse impacts om nekton will be induced by sudden extreme pH
changes of seawater, acutely toxic levels of unburned o:ganochIOtlnes, or
trace metals. As discussed in the sectiom on water 'quality impacts, such

extreme fluctuations have never been observed; hence, short-term adverse

biological impacts in all analyses were not observed. HCl was neutralized.

TABLE 4-10
ANALYSIS OF TRACE METALS AND ORGANOCHLORINES
IN ZOOPLARKTON, GULF OF MEXICO RESEARCH BURN II, 1974

Whole - Total
Zooplankton Sample | Total Cu Total Organochlorines
Sample (g) (ppm) Za (ppm) (ppm)
Tow 1
Test 1 454 85 19 . <3
Tow 2 .
Coutrol 1 716 16 18 <3
Tow 3
Test 4 - 2,162 6 13 <3
Tow &4 o ;
Control 3 904 11 28 <3

Source: Wastler et al., 1975
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rapidly upon contact with seawater and did not cause detectable pH changes in
the enviromment, Trace metals and unburned organochlorines were dispersed and
diluted in the atmosphere to gontoxic ' levels before contacting the water

surface, then further dispersed and diluted by the water.

During Research Burn III ia March 1977, a series of laboratory bioassays
were performed on fish, using various concen:raiions of Shell Chemical Company
waste (TerEco, unpublishéd). Fish were also exposed to plune-affec:ed water
in the site. In the labotatory and field experiments, catalase, ATPase, and

liver P-450 enzyme activities were measured to determine effects of waste

. material, Only catalase and P-450-;howed significant respounses.

Laboratory experiments.showed 50% mortality withinm 41 hours in fish exposed

to a concentration of 74 ppm raw organochlorlne waste, whereas no mortality

was observed among fish exposed to a concentration of 7. 4 ppm. Fish exposed

to a 1 ppm waste concentration showed marked responses in catalase and P=450
enzyme activities during exposure periods of 2 :o 9 days. The changes in
enzyme ac:xvxty indicated physiological s:resses vhxch could lead to
deterioration of the metabolic system should such stress continue for a 1ong<'

period ‘of time,

The field experiment revealed ‘ {nereased P-450 enzyme activity in test
organisms, which indicated a stresa response to envxronmental conditions.
Bowever, when returned to the. labotatory and placed in ¢lean water for several
days, enzyme activity returned to levels exhxbx:ed in control organisms. It
was concluded that observed effects were local and temporary, presenting no

unacceptable threat to the gekton (TerEco, unpublished).
BENTHOS : ’ | \

Water depths encountered at the proposed Incineration site minimize
potential  adverse impacts omn benthic organisms at the az:e, due to water
stratification and high dilution factors which dissipate contaminant levels.
HBowever, potential downstream accumulation should be studied in shallow-water

organisms of the Continental Shelf during monitoring programs.,
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BIRDS

The welfare of marine bird life must be considered because emigsions into

" the atmosphere may produce avian physiological respomses, or otherwise affect

migratory patterms adversely.

The designation of a North Atlanmtic Incineration Site will create the
greatest potential effects on two groups of birds: seasonally migratory and
pelagic (open—ocean) birds. All birds can be directly affected by short-—term
atmospheric contamination, primarily by HCl, or be indirectly affected by
consumption of qrganisms which have assimilated waste residues, thus affecting

the food chain adversely.

Btoad m;gratory routes exist throughout this regiom of the north Atlantic
Ocean (Williams and lelxams, 1978a; Williams et &l., 1977; and McClintock and
Williams, 1978). As many as 100 milliom btirde may leave North Americz during

autumnal migrations (September and October) for the Caribbean Islands or South

America (FPigure A-12). Migrations may cover extremely long distances (up to

'3 000 km) sometxmes including 4 days of nonstop flight, and ‘appear to be

associated with :he passage of northwesterlxes. A returm migration over the

Gulf of Mexico occurs during spring (April and May).

Migration altitudes of 2,000m are frequently observed over oceanic regions
and occasional 5,000m altitudes have been detected by radar observations near
the Bahamas (Williams and Williams, 19]8b). Radar observations indicate that
birds wmigrating to South America slowly gain altitude after leaving the
coastal U.S., reach maximal altitudes.over the Bahama and Caribbean Islan;s,
and then begin to descend during approaches to South America. Migration
altitudes near the proposed site are known to be less than 2,000m and- the
greatest numbers of birds appear in the first 1,000m of altitude (T. Williams,

: *
personal communication) .

#Dr. Timothy Williams, Professor of Ornithology, .Swarthmore College,
Swarthmore, Pemnsylvania.
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During migration through the area, birds may be affected by short-temrm
atmospheric contamination near the vessel when the emission plume diffuses
into the atmosphere. The problem will be most promounced during periods of
intense dutumnal migration. Migrating birds have been observed to seek refuge
on any available platform, including ships, during periods of adverse flying
conditions, at times comgregating by the thousands (T. Williams, pérsonal
communication). Under such conditions great numbers of birds may fly around
or land on the vessel numerous times, repeatedly passing through the emission
plune, The birds breathe at the same rate as 'a man running a 4-minute mile.
They may be sensitive to che'heavy HCl emissions;. comsequently, any
respiratory injuries suffered from fumes may prove fa:q} sometime during the_

remainder of the migratory £flight,

No studies have yet been performed'to determine the effects of incinerated

"waste plume comstituents on migrating birds, thus no conclusion can be made

with respect to possible adverse effects. Bowever, an estimate of the

cross-sectional distance of migration flyway affected by the incinmeratiom
exhaust plume is possible., This estimate demonstrates the small likelihood of
affecting birds during migration., Figure A-12 shows the overall area utilized
by'migra:ing birds, which includes the are; between Wallops Island, New Jersey
and Cape Cod, Massachusetts, a distance of about 1,065 lm,

The diagonal distance across .the proposed Incineratiom .Site is 50 omi
(95 km), or about 9% of the total flyway cross-section. The plume dispersion
distance necessary to produce a 50% reductiog in the predicted plume

concentration at sea level is about 8 mmi (14 lm), or 1.3%7 of the flyway

width, A group of migrating birds departing the continent must therefore fly

through a very narrow window of affected atmosphere to encounter atmospheric
BC1 concentrations between 2.9 and 1.5 ppm. It is anticipated that
atmospheric concentrations will diminish with altitude, further reducing the
potential effect of HCl. ' |

Direct adverse effects may result in pelagic birds that follow the vessel.

During incineration operations these birds may be exposed to high concen-

trations of HC1 near the vessel, which could injure respiratory tracts,

exposed soft tissues such as eyes, or feathers. It is not kmown if affected

birds would exhibit am avoidance respouse. y
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A study reported by Shain and Lieder (1974) determined that BCl concen-
trations of about 4,000 ppm for 30 minutes result in death to pigeons,
rabbits, and guinea pigs. Whereas exposure to concentrations of 100 ppm for
6 hours per day for 50 days produced omly slight unrest and irritation to soft
tissues such as eyes and nose, Comparatively, the concentration of HCl
emitted from the incinerator stack will decrease from approximately 60,000 ppm
at the stack, to approximately 2,000 ppm within 15 to 30m from the stack
(Shain and Lieder, 1974). These values suggest that birds would omly be
adversely affected in very close proximity to the stack, and at such close
distance both heat and acid could be detrimental,

Indirect effects of incineration om pelagic birds may be possible, but due
to. the scarcity of related 'information, the magnitude of this problem is
presently unknown. Organisms may assimilate residual materials, subsequently
transferred to avifauna, which consume such organisms, and impacts can only be

resolved by monitoring surveys,
MARINE MAMMALS AND TURTLES ‘ : -

No data are available to determine effects of incineration residual
materials on marine mammals or turtles., However, because these organisms are
"large (relative to fish and plankton) and genmerally do nmot linger in a single

location, the likelihood of impacts frdm‘tegidues is remote,

SUMMARY

——

Information obtained during Gulf of Mexico research‘burns, representing the
best information presently available, indicates that at-sea incineration for
some industrial chemical wastes causes no unacceptable threats to marine
organisms, either on a short-term or long~term basis. To provide envirommental
acceptability of incineratiom, the amount of particular waste comnstituents
(primarily metals) must be .regulated and incineration operations must be
elosely controlled and monitored, Residual input rates to the marine
environment must be maintained at levels that will emsure the enviromment can

assimilate residues without stresses on~ endemic organisms £for sustained
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periods.

Water quality at the site must be maintained, taking into consider-

ation the initial mixing period permitted by EPA's regulations. The criteria

can be maintained by regulating shipboard waste substance concentrations,

which will in turn limit quantities of waste . residues introduced to the

environment and/or regulate waste burn-flow rates to increase incinerator

residence time and ensure minimum combustion efficiencies of 99.9%.

At-sea incineration is an emerging disposal techmology; therefore, certain

specific potential impacts must be further examined to” establish fully the

acceptability of this practice, Questions which remain unanswered but can be

resolved during monitoring efforts are:

>

1.

T 2.

HBow do repeated exposures to toxic residues in the water affect the

various biological communities?

What are the effects on planktonic organisms due to prolonged
adverse exposures when such organisms must drift with a polluted
vater mass which maintains its integrity for relatively long periods

(e.g;, anticyclonic eddies)?.

What effects will stack emissions have on pelagic and migratory
birds?

"ACCIDENTIAL SPILL OR LEAKAGE

The most significant potential hazard is an accidental spill or leakage of

raw. waste, Such occurremces, dependent omn quantity and location, cause

considerable adverse economic and envirommental consequences. If an accident

occurred near coastal recreational or commercial activities, a serious public

health hazard could result., In the immediate vicinity of amy future accident

in the site or elsewhere, considerable biomass would probably be destroyed.

Clean-up would be difficult and expemsive, if possible at all., Effects of

contamination could be widespread and possibly lomg-lasting.
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Acute toxic responses were observed in 50X of fish exposed to Shell
Chemical Company organochiorine waste in 41 hours, using concentrations of
74 ppm during laboratory studies (TecEco, unpublished). A concentration of
1.0 ppm produced a marked decrease in P-450 enzyme activity, indicating
physiological stress. Heavy concentrations of organochlorzne wastes would
affect wide areas or volumes if a large spill occurred in shallow nearshore
wvater, and sediments would also be affected., It should be noted that waste
compounds, other than those described but acceptable for incineratiom, could
present more or less of an emvirommental hazard, dependent on the constituents
of the load. '

.

An accidental spill in the vicinity of the designated site , could have
severe envirommental effects; however, dilution afforded by deep water and
lower. productivities of flora and fauna in the region would reduce the effects
of the short-term acute impacts, The remoteness of the proposed site from
commercial fishing would reduce potential hazards to fisheries, but some
temporary effect could be anticipated downstream. Sublethal effects may be
more widespread, but possibly less ‘severe than near shore, due to increased
qisperaion and dilution which- would occur in the deepwater éyre. Cleanup

would be either impractical, impossible, or both. ' ' .

A Natiomal 0il and Bazardous Substances Pollution Countingency Plan
(National Plan), 40 CFR 1510, as amended, has been‘prepa:ed and implémented
for coordination for Federal cleanup efforts in order to minimize enviromn-
mental damage from oil and hazardous substances discharges. The National Plan
is.designed to protect all navigable waters of the United States and adjoining

shorelines,

‘IMPACTS ON LAND USE AND LAND-USE TRENDS

No significant adverse impacts on existing land use or future trends will _

occur as a result of incineration activities. No additional land will be
required for the project, since existing port facilities are adequate for

storage and loading operationms.
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" ECONOMIC IMPACT

The economic comsequences of at-sea incineration were analyzed by Halebsky
(1978). It was concluded that incineration is economically feasible, taking
into consideration the outfitting of U.S.-owned-and-operated ships. However,
the estimates are based on larger tonnages of wastes handled per ship;oad
(12,000 tomnes), and burned at 3 to &4 times the M/T VULCANUS burm rate of 20
to 25 tonne/hr. Eaovirommental consequences are based'  on a burn rate of
22 tonne/hr. Water quality criteria for organohalogen residues are obtainable
at & maximal burn rate of 20 to 25 tomne/hr. Increasing these inputs by a
factor of 4 must be considered envirommentally unacceptable at present (1980).
Future monitoring may show regidue input rates can be increased‘ without
eﬁdangering the marine enviromment but evidence is not presently available.
Thus, costs may be at least & times greater thag Balebsky (1978) estimated for

a U.S.~owned-and-operated incinerator vessel.

A study prepared by the U.S. Department of State and EPA (1979) comcluded
'that the economic comsequences of at-sea incineration would be minimal if
existing forgign—owned vessels and exié;ing U.S. loading facilities were used.
Neither the incineration operation nor use of the proposed Incineratiom
Site will have any detectable economic impacts Sn any commercial activities
(e.g., fishing or oil and gas productiom) over the Continental Shelf, becausg__:
the nearest of these activities are 30 mmi (55 lm) ;est of the proposed site.
However, foreign fishing may occur in the outer -portions of fishing areas
2 and 4 (Figure 3-3). Future o0il exploration and development may occur in
lease tract areas within 11 miles of the northwest'corner‘of the proposed

site.
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"UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS AND MITIGATING MEASURES

DETERIORATION OF AIR QUALITY

local adverse impacts om air quality, as a result of the incineration

process, are unavoidable whem no stack emission scrubbing devices are used.



Affects will thus exist due to HCl, trace metals, usburned organochlorines,
co, COZ’ and Clz.

At 99.9%7 combustion efficiency and 99.99Z% destruction efficiency,
organochlorine emissions (2.2 kg/hr) are insignificant in relation to the
‘smount destroyed. Trace metal emissions are dependent om initial
concentrations in the wastes. Other emissions (HCl, COz, Ezo)'will approach

maximal obtainable concentrationms (e.g., HC1 16,000 kg/hr).

Research burns demonstrate that potential hazards of atmospheric acid (HC1)

.are rapidly diminished by atmospheric diffusion, and the acid is rapidly

veutralized in seawater. Monitoring has shown that beyond 2 to 4 mmi (3.7 to
7.4 ¥m) downwind of the ani:ssion source, any HCl remaining in the air
disperses: rapidly to ambient concentraticns. The atmosphere is mnot the
ultimate siﬁk of emitted contaminants; therefore, adverse atmospheric effects
will be short.t tem.,

-

To mitigate adverse atmospheric impacts om ship person_nel’caused by..HCI,

trace metals, and organochlorines, residues must be reduced- at the source -

(requiring expensive stack emission scrubbing equipment); otherwis.e, effects

and benefits of atmospheric dispersion must be maximized. Studies show that

orientation of the incinerator vessel relative to prevailing winds is an
important factor; therefore, requirements must be escablishedlthrough permit
conditions to make optimal use of the atmospheric dispersion phenomena created
by vessel orientation. During studies in the Gulf of Mexico. a minimum wind
vé}oci;y of 10 kn was required over the exhaust stacks. This requirement
ensured exhaust gases did not cause i.mping'emen:' of the vessel when ambient
wind conditions were insufficient to transport gases away from the vessel and

operating personnel.

Paige et al. (1978) present results of ship orientation studies in order to
determine the best vessel headings affording the least plume impingement on
the vessel. It was found that a heading closer than 50° to the wind causes
the plume to envelop the vessel. However; taking the wind more directly abeam
(from port or starboard) causes the plume to move away from the vessel and
over the sea surface. Figure L-l illustrates the relative headings would

minimize atmospheric impacts due to plume impingement on the vessel.
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DETERIORATION OF WATER QUALITY

Figure 4=1. Ship Headings Relative to Wind Direction Which
Avoid Plume Impact om Ship ’

After initial 'nixing in the atmosphere, substances will begin to settle on

the water surface. Acid residue will
buffering capacity of seawater.

be further diluted and dispersed by

Organochlorine and trace metal residues will

be neutralized rapidly by the natural

i

ocean currents. - Chloride, a major

constituent of seawater, will be assimilated readily by seawater.

In order to reduce contaminant inputs, emissions can be minimized at the

source.

Again, this would require stack emission scrubbing devices.

As an

alternative to scrubbing, dispersion phenomena can be used effectively to

mitigate short-term adverse effects.

Air quality impact will affect water quality impact.

Thus, short-term

" water quality impacts can be minimized by vessel orientation. Paige et al.
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(1978) concluded that the following orientations of the vessel's heading
relative to the wind help to reduce water quality impacts. Plume touchdowns
near the vessel increase aeveritybgf vater quality impacts in the following
order:

(1) Moving at 90° to wind

(2). Steering directly into wind

(3) Drifting broadside

"Plume touchdowns far from the vessel increase water quality impacts in the

same order as above.

The present uncertainty of long-term adverse jimpacts requires that close

monitoring be maintained to determine such effects.

EFFECTS ON MARINE ORGANISMS

Research burns reported in documents bz TerEco " (1975; unpublished) ana
Wastler et al. (1975) have demonstrated no observgbie significant short-term
or predictable long-term adverse impacts on marine organi;ms. However, it is
conceivable that some long-term effects may be oblserved when more effective

field monitoring techniques are developed, and when better data are collected.

ACCIDENTAL SPILLAGE OR LEAKAGE 3 .

Immediate mitigating measures can best be -directed towards prevention of
accidental spills or emergency discharges. The possibility of severe environ=
mental and economic damage exists as a consequence of such occurrences. The
incinerator vessel might be involved in a collisiom with another vessel, or
encounter adverse weather conditionms which could jeopardize the safety of ship
personnel or the vessel itself. Records maintained by the USCG during fiscal
years 1974 through 1978 show that collisions are most likely to occur in
harbor areas, and fewer collisions are likely to octur at sea. At sea 34% of

all ship damage .was due to adverse weather.



Weather conditions in the vicinity of the proposed Incineration Site may
occasionally hinder vessel operations. The most severe weather conditions
normally occur from November until March. Tropical storms and hurricanes can
be anticipated occasionally in the vicinity of the proposed Incineration Site
during sumner‘ménths; however, hurricanes are predictable and measures can be

taken to secure the safety of the vessel.

USCG regulations for vessel comstruction and operatiom will emsure maximal
protection against loss of ship or cargo due to collision or other mishap. 1In
addition, EPA will require a "Notice to Mariners" to be published as a radio
warning to other vessels when the Incineration Site is in use. Augmentation
of recent Vessel Traffic System policies, authorized under the Ports aand
Wa:ervﬁys Safety Act, will further enhance transportation and safety of

hazardous material.

lNTERFER;NCE WITH OTHER icrxvn'iss AT THE PROPOSED INCINERATION SITE

SHIPPING ; ) " ST .

The northern .boundary of thé proposed Incineration Site is 40 mmi (74 km)
south of the nearest shipping lame (Ambrose-ﬂudaon»Canyon_ Traffic Lane). New
York Harbor experiences heavy shipping traffic, but the proposed site is in an

area vhere no extraordinary traffic tramsits.

N o

All waste disposal activities at the 106-Mile Ocean Waste Disposal Site
must be within prescribed areas, thereby causing no danger to incineration

activities.

COMMERCIAL FISHING

The proposed site is seaward of the Continental Shelf and contiguous
fishing activities. It is highly unlikely that incineration will interfere

vith commercial fishing activities over the Continental Shelf.
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BECREATIONAL ACTIVITIES

Due to the extreme distance from shofe, it is improbable that small craft
or recreational boats will visit the proposed site. Bowever, during summer
months small boat operators are knmown to transit deep water in search of game
fish. Should any craft approach, the incinerator vessel must be reoriented

downwind of any passing vessel.

OIL AND GAS EXPLORATION AND DEVELOPMERT

Exploration for oil and gas is continuing to progress along the Continental
Slope in the mid—Atlantic Bight region, Areas of nev lease may soon become
available for exploration and possible production. The nearest single
(future) lease tract is approximately 13 mmi west of the proposed site's
northwestern cormer, indicating that any plume will originate at a greater
distance than 13 mmi. It can be assumed that the plume will never originmate
this close to lease areas because a vessel will be operated more intermally to
the site. For tracts farther south the distance to :he‘ wvestern boundry
increases progressively, ao that the southwestern cornmer is approximately
60 nmi away. ' ' A

The distance provided by the separation of lease tracts.and the proposed
site will allow extensive atmospheric dilution of incineration residues, which
would be transported to the west during periods of onshore winds. It is
possible that in the northern &rea of the site & plume could originate as far
as 50 nmi east of the nesrest potential lease tract, and in the southern
region as far as 80 omi. .

. Using the dispersion model of Paige et al. (1978), potential sea level
concentrations of residues can be predicted. Assuming that the maximum sea
level concentrations (100%) occurs 4,000m (2.2 nmi) downwind from the
incineration vessel, from a centerline point of the site, the plume must
travel 34 pmi before contact with the nearest lease tract. In the distance
traveled the plume concentration will be diluted té 3% of the original 1002

maximum concentration at 4,000m downwind from the vessel. The equivalent
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atmospheric residue concentrations would be: HC1l, 133 pg/m3 (0.09 ppm);
uaburned wastes, 0.08 pg/u3 (0.014 ppb .as trichloroethane); copper 0,007 pg/m3

RELATIONSHIP BETWEEN SHORT-TERM
USES OF THE SITE AND LONG-TERM PRODUCTIVITY .

During the limited use of the Gulf of Mexico Incineration Site, studies
showed that no significant short-term (acute) damage was'caused by inciner-
ation activity. However, the long-term (chronic) effects require a better
understanding of ecological processes which operate under any induced
stresses. Therefore, monitoring programs.designed to detect subtle envi-
rormental changes before unacceptable environmental imbalances occur; must

be devised and performed.

. It should be noted that the 106-Mile Ocean Waste Disposal Site, imme-
diately north of the proposed Incineration Site, receives great volumes of
barged wastes containing metals, yet, after 18 years of use, still shows no

evidence of having affected the long-term productivity of the area.

IRREVERSIBLE OR IRRETRIEVABLE COMMITMENTS OF RESOURCES

Several resources will be committed irreversibly or irretrievably when the
proposed action takes place: :

° Energy will be lost in the form of fuel required to transport wastes
to and from the site and used to raise the incinerator temperature
to operating levels,

° Constituents in the waste (e.g., trace metals and organic chemicals)
will be lost because present technology is not capable of recovery

or reuse in an economical mamner,
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Preparation of this EIS was a joint effort employing many members of the
Interstate Electronmics Corporation scientific and techaical staff.

chapter summarizes the background and qualifications of the primary

Chapter 5

COORDINATION

PREPARERS OF THE DRAFT EIS .

contributors to the document (see Table 5-1).

The principal author wishes to thank other people who assembled background

information and wrote or critiqued sections of the EIS.

benefited greatly from their assistance.

The document has

TABLE 5-1. LIST OF PREPARERS
Chapter" Appendix

Responsible

Person Summary | 1}-2| 31| & B| C
R. Lewia* X X| X} 2| X X
J. Donat X} X
M. Holstrom X
M. Howard X
K. King X| X
N. Plutchak X

S. Sullivan
R. Duce

D. Rester

*EIS coordinator and principal author
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ROBIN D. LEWIS

Mr. lLewis, the principal author of this EIS, holds a B.S. degree in marine
biology from Califormia State UDniversity,’ Long Beach, and is a candidate for
the M.A. degree in marine biology. Mr. Lewis coordinated and assisted in the
preparation of the summary and all chapters, and Appendixes A and C of this
EIS.

JOHN R. DONAT

Mr. Donat holds a B.S. deéree in chemical oceanography from Humboldt State
University. He assisted with the writing of Chapters 3 and 4, and Appendix A.

MARSHALL HOLSTROM

Mr. Holstrom holds B.A. and M.A. degrees in biological science from
Stanford University. BHe assisted in the preparationm of the Summary. )

MATTHEW HOWARD
Mr. Howard holds a B.S. degree in physical oceanography from Humboldt State
University. He assisted in the preparation of Chapter 3 and Appendix A.

KATHLEEN M. KING

Ms. Ring holds B.S. and M.A. degrees in biology (with emphasis on marine
biology) from Californmia State University, Long Beach. She assisted in the

preparation of Chapters 1 and 2.
NOEL PLUTCBAK 3 - - .

Mr. Plutchak holds a B.S. in geology from the University of Wiscomsin, an
M.S. in meteorology/physical oceanography from Florida State University, and ‘
Ph.D.. (candidate) in Physical Oceanography and Fisheries from Oregon State
University. Mr. Plutchak prepared Appendix C of this report.



STEPHEN M. SULLIVAN

Mr. Sullivan holds a B.S. degree in biological oceanography from Humboldt

State University. He assisted in the preparatiom of Appendix A.
RICHARD TERRY

Dr. Terry, in EPA progrsm management on Ocean bispoul Site Desgignation,
heids an A.B. in geology, an M.S. in marine geology, and a Ph.D. in
oceanography from the University of- Southern California. Dr. Terry conducted
extensive editing of all Chapters and Apnendixes of this report.

-+

ROBERT DUCE

Dr. Duce, professor of oceanography at the University of Rhode Island,
holds a Ph.D. in atmospheric chemistry. He contributed to the evaluation of
air and vater quality impacts of incineration operations (Appendix D) as a

consultant.
DANA R. KESTER
Dr. Kester, profeuof of oceanography at the University of Rhode Island,

bolds a Ph.D. in chemical oceanography. He assisted Dr. Duce in the

preparation of Appendix D as & consultant.
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'COMMENTERS ON THE DRAFT EIS

The following persons submitted written comments on the DEIS. The letters

and responses are in Appendix Fi™°

Letter
Number - _ C Commenter .

Boyd T. Duffie, III, Lt Col, USAF
Director of Environmental Planning
- Department -of -the Air Porce - : :
. Headquarters Air Force Engineering and Services Center
Tyndall Air Porce Base, Florida 32403
(29 January 1981) '

2 Nexl Stuart
" Acting Chief, Planning Division
Department of the Army
North Atlantic Division Corps of Engxneers
90 Church Street’
New York, New York 10007
(13 February 1981)

3 Kenneth W. Forbes
' . Chief, Division of Envirommental Actxvxtxes
Office of Shipbuilding Costs
o United States Department of Commerce
' Waghington, DC 20230
' ‘ o (29 January 1981)
4 Charles A, Burrougha
United States Department of Commerce
National Oceanic and Atmospheric Administration
Environmental Data and Information Service
Center for Environmental Assessment Servxces
Washington, DC 20235
(29 January 1981) ~
L Robert B. Rollins = -. - -
United States Department of Commerce
National Oceanic and Atmospheric Admxnxstratzon
Rational Ocean Survey
Rockville, Maryland 20852
(27 January 1981)
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Letter

Number

10

11

Commenter

" Frank S. Lisella, Ph.D.

Chief, Environmental Affairs Group
Envirommental Health Services Division
Center for Environmental Health
Department of Health & Human Servxcet
Public Health Service
Centers for Desease Control
Atlanta, Georgia 30333

(29 January 1981)

Cecil S. Hoffmann
Special Asgistant to Assistant Secretary
United States Department of the Interior
Office of the Secretary
Washington, DC 20240

(23 February 1981)

Donald R. King
Director
Office of Environment and Health
Department of State
Washington, DC 20520
(9 February 1981)

David S. Hugg, III
Acting Director
State of Delaware
Executive Department
Office of Management Budget and Plaaning
Dover, Delaware 19901

(4 March 1981)

James W. McConnaughhay
Director, State Clearinghouse
Maryland Department of State Planming
301 West Preston Street
Baltimore, Maryland 21201

(2 March 1981)

Lawrence Schmidt, CRief
Office of Environmental Review
State of New Jersey
Department of Environmental Protection
Office of the Commissioner
Post Office Box 990
Trenton, New Jersey 08625
(25 March 1981)



Letter

Number

12

13

14

15

16

17

Commenter

Rene J. Fontainme
A-95 Coordinator
State of Rhode Island and Providence Plantationms
Department of Administratiom
Statewide Planning Program
265 Melrose Street
Providence, Rhode Island 02907
(12 February 1981)

J.B, Jackson, Jr.
Administrator

" Commonwealth of ergxnza

Council on the Enviromment
903 Ninth Street Office Building
Richmond, Virginia 23219

(20 February 1981)

D.C. Le Van

Chief Geologist

Commonwealth of Virginia

Department of Conservation and Economic Development

Division of Mineral Resources

Natural Resources Building

Box 3667, McCormick Road

Charlottesville, Virginia 22903
(27 January 1981)

Edward F. Wilson
Commonwealth of Virginia
Office of the Secretary of Commerce and Resources
Outer Continental Shelf Activities
509 Ninth Street Office Building
Richmond, Virginia 23219
(20 January 1981)

Raymond E. Bowles, P.E.

Director
Bureau of Surveillance and Field Studies
Commonwealth of Virginia -

State Water Control Board

Post Office Box 11143

2111 Hamilton Street

Richmond, Virginia 23230
(5 February 1981)

Robert F. Jambor
149 Sandford Street
New Brunswick, New Jersey 08901

(7 February 1981)
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Letter

Rumber ‘ Commenter
18 George W, liggett

Marine & Wetland Protection Branch
Survey and Analysis Division
Box 13, River Road
Mgys Landing, New Jersey
(23 January 1981)

19 . Renneth S, Kamlet
Assistant Dicector for Pollution and Toxic Substances
‘National Wildlife Federation
1412 Sixteenth Street, N.W.
Washington, DC 20036
(29 January 1981)

20 ' James M. Henderson
President
" Southeastern Waste Treatment, Inc., -
Post Office Box 1697
44]1 N, Hamilton St.
Dalton, Georgia 30720
(13 Pebruary 1981)

21 ) Frank R. Krohn

. General Counsel .
Chemical Waste Management, Inc., and Coordinator - Ocean
Incineration Program )
Waste Management, Inc.
900 Jorie Boulevard
Oak Brook, Illinois 60521

(23 Pebruary 1981)

22 R. Elmbach
2 Bompiau Court
Brick, New Jersey 08723
(7 February 1981)

23 Arnold Cohen
Coordinator
Ironbound Health Projects
Ironbound
95 Fleming Avenue
Newark, New Jersey 07105

2 Greater Newark Bay Coalitiom
95 Fleming Avenue
Newark, New Jersey 07105
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~_PREPARERS OF THE FINAL EIS

:

The Final EIS was prepared by Interstate Elec:ronics‘Corporation, and has
been reviewed by the Eavironmental Protection Agency's Ocean Dumping EIS Task
Force, Reviews, : responses to commenters, and revisions were prepared by
Norma A. Hughes and Sara L. Neuber. Reviews and support vere provided by the
members of the EIS Task Force: )

William C. Shilling, Project Officer
Jonathan E. Amson

Hugh D. Burrows

Frank G. Csulak

Michael S. ﬁoyer _

Christopher S. Zarba



ABUNDANCE

ABYSSAL PLAINS
ACUTE EFFECT
'ADSORB
ALIPHATIC

HYDROCARBON

ALRALINITY

AMBIENT

AMPEIPODA

ANTICYCLONIC
EDDIES

_APEX

Chapter 6
GLOSSARY AND REFERENCES

The number of individuals of a species inhabiting a given
area. Normally, a community of several component species
will inhabit an area. Measuring the abundance of each
species is one way of estimating the comparative
importance of each component species.

Flat areas of the ocean floor extending from the base of
the Continental Rise seaward to the abyssal hills.

The death or incapacitation of an organism caused by a
substance within a short time (normally 96 hours).

To adhere in an extremely thin layer of molecules to the
surface of a solid or liquid.

An organic compound composed of carbon and hydrogen, and
characterized by a straight chain of carbon atoms.

The number of milliequivalents of hydrogen ions
neutralized by one liter of seawater at 20°C. Alkalinity
of water is often taken as an indicator of its carbonate,
bicarbonate, and hydroxide content.

Pertaining to the undisturbed or, unaffected conditions of
an environment, ¥ B

An order of crustaceans (primarily
marine) with laterally compressed
bodies, which generally appear -
similar to shrimp. The order
congists primarily of three groups:
hyperiideans, which inhabit open
ocean areas; gammarideans, which are
primarily bottom dwellers; -and
caprellideans, common fouling
organisms. '

Approximately circular oceanic current patterns, having
relatively less dense (warmer) water in the centers.
Rotation around these centers is clockwise in the Northern
Hemisphere and counterclockwise in the Southern
Hemisphere. Examples of these formations are Gulf Stream
meanders.

See New York Bight Apex.
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APPROPRIATE
SERSITIVE MARINE
ORGARISMS

ASSEMBLAGE

ATP

ATPase

BACKGROUND
LEVEL

BASELINE
CONDITIONS

BASELINE SURVEYS
AND BASELINE DATA
BENTHOS

BIGHT

BIOACCUMULATION

- BIOASSAY

BIOMASS

BIOTA

Pertaining to bioassay samples required for ocean
dumping permits, "at' least one species each representative
of phytoplankton or zooplankton, crustacean or mollusk,
and fish species chosen from among the most sensitive
species documented in the scientific literature or
accepted by EPA as being reliable test organisms: to
determine the anticipated impact of the wastes on the
ecosystem at the disposal site" (CFR 40 §227.27).

A group of organisms sharing a common habitat.

Adenosine triphosphate; an organic compound having three
phosphate groups which are bound by high-energy linkages.
Enzymatic breaking of these bonds releases the energy for
metabolic processes in living cells.

~An enzyme which catalyzes the hydrolysis (breakdown) of

ATP, releasing bound energy.

The naturally occurring concentration of a substance
within an enviromment which has not been affected by
unnatural additions of that substance. .

The characteristics of an environment before the onset of
an action which can alter that enviroonment; any data
serving as a basis for measurement of other data.

Surveys and the data collectéd prior to the initiation of
actions which may alter an existing enviromment.

All marine organisms (plant or animal) living on or inm the
bottom of the sea.

A gentle bend in a coast forming a iarge open bay; a bay
formed by such a bend. ) :

The uptake and assimilation of materials (e.g., heavy
metals) leading to elevated concentrations of the
substances within organic .tissue, blood, or body fluid.

A method for determining the toxicity of a substance by
the effect of varying concentrations on growth or survival
of suitable plants, animals or micro-organisms; the
concentration which is lethal to 50% of the test organisms
or causes a defined effect in 50Z of the test organisms,

often expressed in terms of lethal concentratiom (LCSO) or

effective concentration (ECSO)’ respectively.

The quantity (wet weight) of living organisms inhabiting a
given area or volume at any time; often used as a means of
measuring the productivity of an ecosystem.

Animals and plants inhabiting a given regiom.
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BIOTIC GROUPS

BLOOM

BOREAL

BRACHYURAN CRABS

BRITISHE THERMAL
UNIT (BTU)

CALCAREOUS 00ZE

CARBON
TETRACELORIDE
(cc1a)

CARCINOGEN
"CATALASE

CEPHALOPODS

CHAETOGNATHA

,carbonate (CaC03),

Assemblages of organisms which are ecologically,

structurally, or taxonomically similar.

A relatively high concentration of phytoplankton in a body
of water resulting from rapid proliferation during a time
of favorable growing conditions generated by nutrient and
sunlight availability.

Pertaining to the northern geographic regioms.

The "true" crabs, characteristically
possessing short abdomens -and
pPinching claws (chelipeds). Most
edible species, including Dungeness
crabs, are of this type. :

A unit of heat energy equal to 0.252 calories; the heat
needed to raise the temperature of 1 pound of air-free
water one Fahrenheit degree at a constant pressure of 1
standard atmosphere, at or near the .point of wmaximal
density (39.2°F), '

sediment containing calcium
derived from the skeletal remains of
various marine organisms, mixed with clay-sized amorphous
material.

A fine-grained pelagic

A videly used commercial organic solvent produced by the
exhaustive chlorination of carbon .disulfide or aliphatic
hydrocarbons; also a by-product of a chlorinated
hydrocarbon reclamation process.

A substance or agent producing a cancer or other type of
malignancy. -

An enzyme which catalyzes the decomposition of hydrogen
peroxide into oxygen and water.

Exclusively marine animals constituting tlfe most highly
evolved class of the phylum Mollusca (e.g., squid,

octopus, and Nautilus).

icm

A phylum of small planktonic, trans-
parent, wormlike invertebrates known
as arrow-worms; they are often used
48 water mass tracers.




CHLORINITY The quantity of chlorine equivalent to the quantity of
halogens contained in 1 kg of seawater; may be used to
determine seawater salinity and density.

CELOROPHYLL a A specific chlorophyll pigment characteristic of higher
plants and algae; frequently used as a wmeasure of
phytoplankton biomass.

CHLOROPHYLLS A group of oil-soluble, greemn plant pigments which
function as photoreceptors of light energy for photo-
< 8ynthesis and primary productivity.

CERONIC EFFECT A sublethal effect of a substance on an organism which
reduces the survivorship of that organism over a long
period of time.

COCCOLITHOPHORIDS Microscopic, planktomic wunicellular,
golden-browvn algae characterized by an
envelope of interlocking calcareous

" plates. .

COELENTERATA A large diverse phylum of primarily marine animals,
o members possessing two cell layers and an incomplete
digestive system, the opening of which is usually

surrounded by tentacles. This group includes hydroids,

jellyfish, corals and anemones. : : v

COMBUSTION . The ratio of heat actually developed in a combustion
EFFICIENCY process to the heat that Would be released if combustion
: *° " were perfeet; a parameter used to describe the efficienmcy

of organic waste destruction using measurements of CO and
CO., concentration in the hot gases leaving the combustion
chamber; expressed as: .

CE () = [co,] - [co] x 100 .
co

2
’
COMPERSATION The depth at which photosynthetic oxygen production equals
DEPTH ' oxygen consumed by plant respiration; the lower part of
the photic zome. .
CONTINENTAL A zone separating the emergent continents from the
MARGIN deep-sea bottom; generally consists ‘of the Continental

Slope, Continental Shelf and Continental Rise (see ABYSSAL
¢ HILLS illustrationm).
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CONTIRERTAL RISE

CONTINENTAL SHELF

CONTINRENTAL SLOPE

CONTOUR LINE

COPEPODS

CORIOLIS FORCE

CRETACEOUS

~ CRUSTACEA

CTENOPHORA

CUMACEANS

A gentle slope with a generally smooth surface between the
Continental Slope arnd the deep ocean floor.

That part of the Continental Margin adjaceat to a
continent extending from the low water linme to a depth,
generally 200m, where the Continental Shelf and the
Continental Slope join.

That part of the Continentel Margin consisting of the
declivity from the edge of the Continental Shelf down to
the Continental Rise.

A line on a chart connectihg points of equal elevation
above or below a reference plane, usually mean sea level.

4 om

-

A large diverse group of small

planktonic crustaceans repre-
senting an important 1link in

oceanic food chains.

An apparent force of the earth, acting on a body in motion
and, due to rotatiom, causing circular deflection to the
right in the northern hemisphere and to the left in the
southern hemisphere.’

The last period of the Mesozoic Era or the corresponding
systen of rocks; between 136 .and 65 million years ago.

A class of arthropods consisting of animals with jointed
appendages and segmented exoskeletons composed of chitin.
This class includes barnacles, crabs, shrimps and
lobsters. - : ‘ s 1em

An animal phylum, superficially resem-
bling jellyfish, ranging ia size from
less than 2 em to about Im in length.
Commonly knowh as "sea walnuits" or "comb
jellies", these animals prey heavily on
planktonic organisms, particularly
crustaceans and fish larvae.

Small motile crustaceans which
usually inhabit the surface
layers of sediment, although
some - species exhibit diurnal
vertical migrations in the water
column; their presence is often
indicative of unstable sediment
conditions.




CURRENT DROGUE -

CUBRRENT METER

DECAPODA

DEMERSAL

DENSITY

DETRITUS

- DIATOMS

DIFFUSION

DINOFLAGELLATES

-

A surficial current measuring assembly consisting of a
weighted current cross, underwater sail or parachute and
an attached surface buoy; it moves with the current so
that average current velocity and direction can be
obtained.

An instrument for measuring the speed of a current, and
often the direction of flow.

The largest order of crustaceans; members have five sets
of locomotor appendages, each joined to a segment of the
thorax; includes crabs, lobsters, and shrimps.

Living at or near the bottom of the sea.

The mass per unit volume of a substance, usually expressed
in grams per cubic centimeter (lg water in reference to a
volume of 1 cc @ 4°C).

Product of decomposition or disintegration; dead
organisms and fecal material.

Microscopic phytoplankton characterized by a cell wall c£
overlapping silica plates. Sediment and water column
populations vary widely in response to changes in
environmental conditions.

‘ —_——

._TG:_’

Transfer of material (e.g., salt) or a property (e.g.,
temperature) under the influence of a concentration
gradient; the net movement is from an area of higher
concentration to an area of lower concentrationm.

v

Allarge diverse group of flagellated phytoplankton with or
without a rigid outer shell, some of which feed on

. particulate matter. Some members of this group are

responsible for toxic red-tides.
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DISCHARGE PLUME
DISPERSION

DISSOLVED OXYGEN

DIVERSITY
(Species)

DOMINANT SPECIES

DRY WEIGHT

ECSO

ECHINODERMS

ECOSYSTEM

EDDY

The region of water affected by a discharge of waste which
can be distinguished from the surrounding water.

The dissemination of discharged matter over large areas by
natural processes, e.g., currents. :

The quantity of oxygen (expressed in mg/liter, ml/liter or
parts per million) dissolved in a unit volume of water.
Dissolved oxygen (DO) is a key parameter in the assessment
of water quality,

A statistical concept which generally combines the measure
of the total number of species in a given environment and
the number of individuals of each species. Species
diversity is high when it is difficult to predict the
species or the importance of a randomly chosen individual
organism, and low when an accurate prediction can be made.

A species or group of species which, because of their
abundance, size, or control of the energy flow, strongly
affect a community,

The weight of a sample of material or organisms after all
water has been removed; a measure of biomass, when applied
to organisms.

Effective Concentration =50; Pertaining to biocassay
studies, the concentration of & substance which causes a
defined effect in 502 of the test organisms (usually
phytoplankton) within a given period of time (often 96
hours).

Exclusively marine animals which are distinguished by
radial symmetry, internsl skeletons of calcareous plates,
and water-vascular systems which serve the needs of
locomotion, respiration, nutrition, or perception;
includes starfishes, sea urchins, sea cucumbers and sand
dollars.

The organisms in a community together with their physical
and chemical environments,

A circular mass of water within a larger water mass which
is usually formed where currents pass obstructions, either
between two adjacent currents flowing counter to each
other, or along the edge of a permanent current. An eddy
has a certain integrity and life history, circulating and
drawing energy from a flow of larger scale.

Redox potential or oxidation-reduction potential;
measurement of the state of oxidation of a system by a
voltage difference at an inert electrode immersed in a
reversible oxidation-reduction system. Positive values



ENDEMIC

EPIFAUNA

EPIPELAGIC

ESTUARY

EUPBAUSIIDS

FAUNA

FINFISH

FLORA

FORAMINIFERA

GASTROPODS

GEOSTROPHIC
CURRENT

reflect an oxidizing environment and a surplus of oxygen,
whereas negative values represent a reducing environment;
often indicated by the presence of hydrogen sulfide.

Restricted or peculiar to a locality or region.
Animals which live on or near the bottom of the sea.

Of, or pertaining to, that portion of the oceanic zone
into which enough light penetrates to allow
photosynthesis; generally extends from the surface to
about 200m.

A semienclosed coastal body of water which has a free
connection to the sea, commonly the lower end of a river,
and within which the mixing of saline and fresh water
occurs.,

Shrimp-1like, planktonic
crustaceans which are widely —
distributed in oceanic and
coastal waters, especially
in c¢cold waters. These
organisms, also known as
krill, are an important link
in the oceanic food chain.

The animal life of any location, region, or period.

Term used to distinguish "normal" fish (e.g., with fins
and capable of swimming) from shellfish. Usually in
reference to the commercially important species.

The plant life 6f‘any lbcatibn, region, orhpériod.

Benthic or planktonic single-celled marine
organisms possessing a shell (usually of
calcium carbonate) enclosing an ameboid
body. ‘

Molluscs which possess a distinct head (generally with
eyes and tentacles), a broad, flat foot, and usually a
spiral shell (e.g., snails).

A current resulting from the balance between gravitational
forces and the Coriolis force.
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GULF STREAM

GYRE

HARPACTICOIDS

HEAVY METALS
OR ELEMENTS

HERBIVORES
HISTOPATHOLOGY

HOLOTHURIAN

HYDROCHLORIC .
ACID (mCl)

ICHTHYOPLANKTON

INDICATOR SPECIES

INDIGENOUS

INFAUNA

IN SITD

INVERTEBRATES

ISOBATH

The relatively warm, swift, well-defined northward-moving
ocean curreat, which flows up the North American East
Coast. It originates where the Florida current and the
Antilles current begin to curve eastward from the
Continental Slope off Cape Hatteras, NC.

A closed circulation system, usually larger than an eddy.

Relatively small ‘copepods of vari-
able form, characterized by short
antennules, with few segments and
no conspicuous division of the body E
and tail sections; common -
constituents of meiofauna. '

d
Metals with specific gravities of 5.0 or greater (e. g., 5
times the density of water),

Animals which feed chiefly on plants,

The study of tissue changes characteristic of a disease.
A echinoderm of the class Holothuroidea, characterized by
a cylindrical body, smooth, leathery skin and feeding

tentacles; includes the sea cucumbers,

A solution of hydrogen chloride g;s in water; primary by-
product of the incineration of organochlorine compounds.

That portion of the planktonic mass composed of fish eggs
and weakly motile fish larvae.

An organism* so strictly associated with particular
environmental conditions that its presence is indicative
of the existence of such conditioms.

Having originated in, being produced, growing, or living
naturally in a particular region or enviromment; native.

Aquatic animals which live id the bottom sediment.

(Latin) in the original or natural setting (in the
environment) .

Animals lacking a backbone or internal skeleton.

A line on a chart connecting points of equal depth below
mean sea level.




ISOPODS

ISOTHERMAL

LARVA |

50

LIMITING
PERMISSIBLE
CONCENTRATION
(LPC)

LITTORAL
MACROZOOPLANKTON
MESOPELAGIC
MID-ATLANTIC
BIGHT

MIOCENE

MIXED LAYER

MODEL
MOLLUSCA

MONITORING

Small crustaceans with flattened bodies,
and reduced heads’ and abdomeuns. They
are an important intermediate link in
marine food chains.

2 ¢cm

Approximate equality of temperature throughout a
geographical area.

A young and immature form of an organism which must
usually undergo ome or more form and size changes before
assuming characteristic features of the adult.

"Lethal Concentration ~50; In bioassay studies, the

concentration of 2 contaminant which causes 50 percent
mortality in' the population of test organisms during a
unit time (usually 96 hours).

A concentration of a waste material which, after initial

' mixing, does not exceed marine water quality criteria, or

cause acute or chronic toxicity, or other sublethal
effects.

Of or pertaxnxng to the seashore, especially the regiouns
between txde lines. .

Planktonic animals which can be recognized by the unaided
eye. ’ )

Pertaining to depths of 2072 to 1,000m below the ocean
surface.

The Continental Shelf waters eitending from Cape .Cod, MA
to Cape Battefas, NC. ’

A geologic epoch of the Tertiary period, extending from
the end of the Oligocene to the beginning of the Pliocene;
7 to 26 million years ago.

The upper layer of the ocean which xs well mixed by wind
and wave activity.

A mathematical or physical system, obeying certain
specified conditions, whose behavior is used to understand
an analogous physical, biological or social system.

A phylum of unsegmented animals most of which possess a
calcareous shell; includes snails, musséls, clams, and
oysters.

As used herein, observation of environmental effects of

disposal operations through biological and chemical data
collection and analyses.
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MUTAGEN

MYCTOPHIDS

NANNOPLANKTON

NEKTOR
NEMATODA

NERITIC

NEUSTON

NEUTRALIZE
(NEUTRALIZATION)

NEW YORK BIGHT
NEW YORK BIGHT
APEX

NUISANCE SPECIES

ORGANOHALOGERS

OSTRACODA

A substance which increases the frequency or extent of
mutations (changes in hereditary material).

A group of small wmeso-~
pelagic fish which possess
light-emitting organs and
undergo daily large-scale
vertical (deep to mear
surface) migrations; also
called lanternfish.

Minute planktonic plants and animals which are 50 u or
less in size. Individuals of this size pass through most

‘plankton nets and are, therefore, most easily collected by

centrifuging water samples,

Free-swimming aquatic animals that wove independently of
water currents, :

A phylum of free-living and parasitic unsegmented worms;
found in a wide variety of habitats, ‘
Pertaining to the region of shallow water adjoining the
seacoast, and extending from the low-tide mark to a depth
of about 200m. '

Otganismé that are associated with the upper 5 to 20 cm of
water; mainly composed of copepods and ichthyoplankton,

To hake a solution neutral (neither acidic nor alkaline)
from an acidic or to an alkaline conditionm,

The Continental Shelf and overlying waters which extend
from Montauk Point, long Island, NY, to Cape May, NJ.

A portion of the New York Bight bounded at the south by
latitude 40°10' and at the east by longitude 73°30'.
Organisms of no commercial value, which, because of
predation or competition, may be harmful to commercially
important organisms.

Organic substances whose chemical comstitution includes
the elements carbon and hydrogen, plus a common element of
the halogen family: astatine bromine, chlorine, fluorine,
or iodine. . ‘
A subclass of the class Crustacea 2 m
inclusive of small benthic forms with
bodies completely enclosed within & round
bivalve carapace; also called "seed
shrimps,"
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i”

OXIDE

OXYGEN MINIMUM
LAYER

. PARAMETER

PCB(s)

PELAGIC

PERCENT DRY
WEIGHT

PERTURBATION

pH

PHOSGENE (00012)

PHOTIC ZONE
?EYTOPLANKTON
PLANKTON
PLUME

POLYCHAETA

A binary chemical compound in which oxygen is combined
with another elememt, metal, nommetal, gas, or radical.

A .subsurface layer in the water column in which the
concentration of dissolved oxygen is .lower than in the
layers above or below.

‘Values or physical properties which describe the
. characteristics or behavior of a set of variables.

Polychlorinated biphenyl(s); any of several chlorinated
compounds having various industrial applications. PCBs
are toxic pollutants which tend to accumulate in the
enviromment.

Pertaining to water of the open ocean beyond the
Continental Shelf and above the abyssal zome. :

An expression of the concentration of a constituent in
relation to its conmtribution (in percent) to the total
wveight of dried sample material.

A disturbance of a natural or regular system; any
departures from an assumed steady state of a system.

The acidity or alkalinity of a solution, determined by the
negative logarithm of the hydrogen iom concentratiom (in
gram-atoms per liter), ranging froz 0 to 14 (lower than 7
is acid, higher than 7 is alkaline).

A highly toxic, colorless gas which condenses to a fuming
liquid at 0°C; used in the manufacture of organic
compounds; also a by-product of the exhaustive chlori-
nation reclamation process. '

The layer of a body of water which receives sufficient
sunlight for photosynthesis.

Minute passively floating plant life in a body of water;
the base of the food chain in the ses.

The passively floating or weakly swimming, usually minute
animal and plant life in a body of water.

A patch of turbid water, caused by the suspension of fine
particles following a disposal operation.

The largest class of the phylum
Annelida (segmented worms);
benthic marine worms distin-
guished by paired, latersl,
fleshy appendages provided with
bristles (setae) on most
segments. '
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UPWELLING

VECTOR

WATER MASS

WATER TYPE

ZOOPLANKTON

The rising of water toward the surface from subsurface
layers of a body of water. Upwelled water is cooler and
rich in nutrients; regions of upwelling are generally
areas of rich fisheries.

A straight or curved line representing both directiom and
magnitude.

A body of water, identified by its temperature-salinity
values, or chemical composition, consisting of a mixture
of two or more water types.

Ocean water of a specified temperature and salinity;
defined as a single point on a tewmperature-salinmity
diagram.

Weakly swimming animals whose distribution in the ocean is
ultimgtely determined by current movements.
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Appendix A
ENVIRONMENTAL CHARACTERISTICS OF
THE PROPOSED NORTH ATLANTIC INCINERATION SITE

METEOROLOGICAL CHARACTERISTICS

WINDS AND STORMS

General wind patterns of the Atlantic Coast are predominantly controlled by
the position and intensity of the Bermuda-Azores High Pressure System (Figure
A-1). -~ During winter the system is centered distantly to the southeast,
exerting little influence on the Bight. During this period low-pressure storm
systems moving towards the south-southeast bring strong winds, with average
velocities of 17 kn, and heavv rain or snow (Table A-l). In summer the
influence of the high-pressure circulation creates predominantly south-
southwesterly winds averaging 11 kn. . This weather is characterized by warm,
moist airAfrom the Gulf of Mexico, producing showers, thunderstorms, low wind

velocities, and uniformly high temperatures.

Brower (1977)* reported 45 tropical cyclones between 1899 and 1976 are
recorded in the vicinity of the proposed site. These were characterized as:
(a) 3 depressions, (b) 10 extratropical storms, (c) 11 tropical storms, and
(d) 2! hurricanes, occurring between June and December, but mostly in late

summer to early autumn, with the maximal frequencies in August.
PRECIPITATION

The amount of precipitation falling over the offshore region is uncertain,

although coastal precipitation averages 100 cm/yr, and is well distributed

*See Chapter 6 for references cited in this Appendix
AN
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TABLE A-1 ,
METEOROLOGICAL DATA FOR PROPOSED INCINERATION SITE

Month Wind Direction Mean Wind
(X of Time Occurring) Speed

N | NW W | SW S |SE E | NE [Calm kn m/s
January 18 |23 | 17 {12 |10 4 4 4 18 9.0
February |23 |22 |16 [ 10 | 9 | 3 | & 5 19 | 9.5
March 17 19115 {12 [13 | 6 | & 5 18 | 9.0
April 15 {12 |14 |16 |17 | s | 6 | 10 7 15 | 8.5
May 13 810w |17 | 7] 8]10] 11 13 | 6.5
June 9| 610 |19 {18 | 8| 8 |10 12 12 | 6.0
July 71 s| 9|23 21 | s | 6|10 14 11 | 5.5
August 11| 6| 818119 | 7| & 12| 11 11 | 5.5
September |16 | 8 10 |11 | 7 |12 |19] 10 12 | 6.0
October (18 |16 | 10 | 9 [11 | 6 | 8 | 14 8 15 | 7.5
November |18 | 20 | 16 [ 10 |10 | 5 10 6 17 | 8.5
December |19 |23 ] 19 {11 | 9 | 3| & | 7 5 18 | 9.0

Note: Data reported is the percent of total observations with snow or raim.

Sources: Wind direction data from NOAA (1973) for the area 35° to 40°N, 70° to
75°; all other data from Brower (1977) for 38°24' to 39°12'N, 71°48"
to 72°36'W. -

°

throughout the year (Brower, 1977). Most rainfall occurs between November and
March (Table A-2) and is generally associated with widespread storms. Brief
rainshowers associated with localized thunderstorm activity produce maximal
rainfall with minimal frequencies in summer. Winter snowsforms produce an
average of 38 to 100 cm/yr precipitation. Table A-2 presents percent
frequencies of precipitation, reported ﬁy maritime vessels during passage

through offshore areas.
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'TABLE A-2
ANNUAL PRECIPITATION

Jan |Feb |Mar jApr |May | Jun | Jul | Aug | Sep [ Oct |Nov |Dec

Number of
Observations 439 |304 1402 1512 |425 | 521 | 408 {421 | 522 (422 [524 [440

Peréent of
brecipitation| 15.3[18.1/13.7}11.1|6.9 | 5.4 {4.9 |4.7 |5.9 |6.4 |11.6 14.8

Percent of

Snow ) 4.3| 4.9} 2.1} 0.3{0.0|0.0|0.0 0.0 (0.0 0.0 0.3] 2.7
Percent of

Precipitation

with Snow 27.8|27.2|15.0] 2.9{0.0|0.0|0.0|0.0}0.00.0 2.5118.2

Coordinates: 38°24'N to 39°12'N, 71°48'W to 72°36'W

Source: Brower, 1977
AIR TEMPERATURE AND INVERSIONS

The proposed North Atlantic Incineration Site will be outside the
mid-Atlantic Bight, seaward of the Continental Shelf, and off the Delaware-
Maryland coast. The proposed and altermative sites lie within a mid-latitude
zone of prevailing westerlies where the daily wind flow moves generally from
west to east., Polar air dominates the region about 2 months out of the year,
whereas warmer tropical Atlaﬁtic air dominates the 6ther 10 months of the
year. 1In general, the climate of the region can best be described as modified
continental, due to the greater influence of the westward landmass, as opposed

to the eastward ocean (U.S. Department of Commerce, 1977).

The marine air temperature is strongly influenced by the Atlantic Ocean.
During winter months (October to March) the mean air temperature over the
Bight gradually increases (from northwest to southeast) when cold north-
westerly winds prevail. The warm sea surface rapidly modifies the cold conmti-
nental air as much as 8°C. During summer the reverse phenomenon occurs, and
air temperatures decrease from northwest to southeast.

Brower (1977) presents a detailed discussion of annual air temperatures ip

the vicinity of the proposed Incineration Site (Table A-3a). .
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TABLE A-3a
AIR TEMPERATURES, MONTHLY MEAN
(°c)

J F M A M J J A S 0 N D Annual

I |5.5§3.7]5.5} 7.9 (12.2 18.5 |22.6 | 23.5| 20.7 | 16.4 11.817.6f 13,4

I1|17.0]6.47.,5{10.5 14,1 {19.6 |23.5 24,0 21.6 {18.3 |13.5}69.2} 12.4

Sources: I = Brower (1977); Southeastern Marine Area: 39°N to 40°N,
71°W to 73°W

II - Brower (1977); 106-Mile Ocean Waste Disposal Site:
38°24'N to 39°12'N, 71°48'W to 72°36'W

INVERSIONS

Atmospheric temperature inversions of marine air are generally weak and
infrequent ir the oceanic region of the mid-Atlantic Bight. The most frequent
occurrences are observed above 1,500m (Table-A-3b). Between 1,500m and 1,000m
inversions of 2°C+ generally occur only during spring and summer, Below
1,000m inversions of 2°C+ occur only rarely.'

Inversions can be disrupted by daily atmospheric temperature increases and
wind turbulence. During daytime heating inversions less intense than maximum
daily temperature increases will be broken. For this reason, only. inversions
of the 2°C+ category are considered significant in the regiom of the proposed

site.

CLOUDINESS

Cloudiness over the Bight is minimal in late summer and early autumn when
weather is dominated by the Bermuda High, and maximal in winter when north-
easterly storms prevail, ~§rom October to March there is generally a seaward
decrease of clear skies, with maximum overcasts occurring in December and
January. Brower (1977) reports cloudy skies (equal to or greater than 5/8
coverage) reach a maximum of slightly more than 60 frequency of occurrence
during the winter over the region of the proposed and alternative Incineration

Sites (Table A-4),
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TABLE A-3b
INVERSIONS

Dec, Jan, and Feb

Mar, Apr, and May

Jun, Jul, and Aug

Sep, Oct, and Nov

-Altitude Intensity Frequency Intensity Frequency Intensity Frequency Intensity Frequency
1,500m 1 11z 1 112 1 8x 1 112
2 7% 124 2 iz K} 4
k] 22 3l 3z 3 12 3 k4
1,000m 1 4x 1 112 1 9 1 92
2 X 2 k¥4 2 1X 2 12
K} 0.5% ] 22 k] 2X

500m 1 31 1 4 1 4% 1 22

2 12 2 22

k] 1z
S0m 1 22 1 1z 1 0.5 0

Altitude represents the lower limit of observations

Intensity

1 = 0.0 to 0.9°C
2=1.0to 1.9°C

3 _=.+2.0°C

Source:

U.S. Navy,

1955



TABLE A-4
CLOUDINESS, MONTHLY MEAN
(X Frequency Cloud Cover 25/8)

Jan |Feb Mar Apr May Jun Jul Aug Sep Oct |{Nov Dec |Annual

I |58.5/60.7| 43.8| 40.5 | 46,6 38,4 36.2 |28.2735.1 |37.8|49.7 |56.6] 45.2
I1/161.2|63.5| 50.2| 44.5 |39.9 35.0| 32.9 |29.7 | 34.0 [39.1{51.8 | 60.0} 45.2

Sources: 1 - Brower, 1977; Southeastern Marine Area: 39°N to 40°N,
72°W to 73°W :

I1 - Brower, 1977; 106-Mile Ocean Waste Disposal Site:
38°29'N to 39°12'N, 71°48'W to 72°36'W

VISIBILITY

Reduced visibility in the vicinity of the proposed site is due mainly to
advection fog and haze. Markéd variation during the year is noted in the
frequency of visibility of less than 2 nmi (Table A-5), with greatest values
usually occurring during late spring and early summer. Dense fogs may occur
during two or three consecutive mornings, but usually dissipate before noon
- (Brower, 1977). Reduced visibilities over Bight waters are g?nerally

infrequent.

The frequency of visibilities equal to or greater than § nmi range from
about 80% frequency of occurrence (in late spring), to more than 90% (in

autumn and winter).

TABLE A-5
VISIBILITY, MONTHLY MEAN
(Frequency Percentage <2 nmi)

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug j Sep | Oct Noverec IANNUAL

I113.316.017.1} 7.4} I1.1(11.2)4.6 | 2.2 | 3.5 | 3.0 | 2.0} 3.4| 5.4

II{3.1}4.5] 5.6 6.4 12.5 7.11 4.9 3.1 2.9 1.4 1.9 2.0 4.6

Sources: I - Brower, 1977; Southeastern Marine Area: 39°N to 40°N,
72°W to 73°W

I1 - Brower, 1977; 106-Mile Ocean Waste Disposal Site:
35°24'N to 39°12'N, 71°48'W to 72°36'W
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RELATIVE_HUMIDITY
Due to the marine influence relative humidity in the region is usually high
(Table A-6). The annual mean value exceeds 81X. Summer months average

slightly higher than winter months, due to the persistent southerly winds.

GEOLOGICAL CHARACTERISTICS

The proposed Inciperation Site is over the Continental Rise (Figure 1-1),
where water depths range from 2,400m in the northwest corner of the proposed
site, to 2,900m along the east side of the site. The Continental” Slope dips
easterly at a grade of 4%, whereas the Continental Rise experiences an

easterly dip grade of 1% (Bisagni, 1977).

Four submarine canyons incise the Continental Slope near ths :oposed-si:s:
Mey, Hendricksom, Toms, and Toms Middle Canyon. In additiom, numerous smaller
canyons exist in the Slope region west of the proposed site. The massive
Hudson Canyon system (55 nmi north of the proposed site) extends from the New

York Bight Apéx to the edge of the Continental Slope. -

The Recent Age sediments deposited on the Continental Slope.and Rise are
primarily silt and clay (Milliman, 1973). Most of the sand in this region is
" biogenic in origin, although patches of terrigenous sand occur in the axes of

some canyons (Hathaway, 1971; Reller et al., 1973). .The sediments on the

TABLE A-6
RELATIVE EUMIDITY, MONTHLY MEAN
(2)

Jan |Feb | Mar | Apr | May { Jun | Jul | Aug Sep | Oct |Nov | Dec [Annual

"1 |78.5{79.5] 79.0| 83.0 | 85.5| 86.5| 85.4| 82.4 | 80.9| 78.4|76.6| 77.6| 81.2

11| 78.5[79.4 | 79.3 | 83.5 | 85.5| 86.5| 85.4 | 83.0 | 80.9| 78.5|76.6| 77.7} 81.3

Sources: 1 - Brower, 1977; Southeastern Marine Area: 39°N to 40°N,
72°W to 73°W .

II - Brower, 1977; 106-Mile Ocean Waste Disposal §ite:
38°24'N to 39°12°N, 71°48'W to 72°36'W
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tend to be olive or brown in color (Milliman, 1973), which may be caused by
"the high oxygen content of the Slope Water and iron staining. Calcium
carbonate (CaC03) is a major component of Slope sediments, making up as much
as 757 of the sediments in some areas. The carbonate grains are chiefly the
tests of planktonic foraminifera, benthonic foraminifera, and echinoid plates.
Coccoliths are often common components, but are seldom abundant (Milliman,
1973),

The lower Continental Slope and Rise, lying below 3,500m, have numerous
current-induced features, formed by the southwestward-flowing Western Atlantic
Undercurrent (Beezen, 1975). The lower Continental Slope and Rise may be
thick prisms of deep-sea turbidities, clays, and slump deposits (Drake et al.,
1968),

/

PHYSICAL CHARACTERISTICS

WATER MASSES

A water mass may be defined as a large seawater parcel having unique
properties (temperature, salinity, and oxygen comtent) or a unique relationm-
ship between these properties. Each water mass, thus defined, is given a name
qualitatively describing its location or place of origin. Water masses are
produced in their source areas by either or both of two methods: (1)
alteration of their temperature and/or salinity through air-sea interchange,
and (2) mixing of two or more water types. After formation the water masses
spread at a depth determined by their density, relative to the vertical

density gradient of the surrounding water.

NOAA has characterized the physical oceanographic enviromment in the region
of the proposed Incineration Site as being extremely complex and variable in
alllbut the near-bottom waters (NOAA, 1977). Normally the surface layer of
the site is Slope Water, which lies between fresher Shelf Water to the west
and more saline Gulf Stream Water to the east. Howéver, conditions often
change periodically, allowing Shelf Water to enter the site from the west, or
permitting Gulf Stream Water (in the form of southerly moving Gulf Stream

eddies) to be present about 20% of the time (Figure A-1), '
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Shelf Waters

The waters overlying the Continental Shelf of the mid-Atlantic Bight are of
three general types: Hudson River Plume Water, surface Shelf Water, and
bottom Shelf water (Hollman, 1971; Bowman and Wunderlich, 1977). Hudson River
Plume Water results from the combined discharge of the Hudson, Raritam, and
various other rivers into the horthve;t corner of the Bight Apex. This
low-density water floats over Shelf Waters as it moves into the Bight. During
periods of high runoff, the plume may spread over large areas of the Bight,
énd produces large vertical and horizontal gradients of salinity. This water
type persists throughout the year,' but its ‘extent and depth are highly
dependent on Hudson and Raritan Rivers flows (McLaughlin et al., 1975).
Generally, the plume flows southward between the New Jersey coastline and the
axis of Hudson Canyon. Bowman and Wunderlich (1976) found the plume direction
to be sensitive to wind stress and reversals in the residual flow.
Consequently, the plume may flow eastward between the New Jersey coastline and
the axis of the Hudson Canyon, or it may occasionally split and flow both

eastward and southward.:

With the onset of heavy river discharges in the spring, surface salinities
in the Bight decrease and initially a moderate, haline-maintained (i.e.,
maintained by salinity differences) stratification oééurs, separating the
coastal waters into upper and lower layers. These two layers are the surface
Shelf Water and the bottom Shelf Water. Decreasing winds and increasing
insolation (solar radiation) increase the strength of the stratification and
cause it to undergo a rapid transition (usually within a month) from a
haline-maintained to a thermal-maintained (i.e., maintained by temperature
differences) condition (Charnmell and Hansen, 1974). This two-layer system

becomes fully developed and reaches maximum strength by August.

Surface Shelf water is characterized by moderate salini:y and high temper-
ature. During winter water is essentially vertically homogeneous over most of
the Bight Shelf. With the rapid formatioﬁ of the surface Shelf Water layer
during the spring, bottom waters become isolated until sufficient mixing takes
place the following winter. Bigelow (1933) reported the "coo% cell" (having a
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temperature typically less than 10°C) of the bottom Shelf Water layer extended
"from south of Long Island to the opening of Chesapeake Bay, then seaward,
nearly to the Shelf edge. This cold warer persists even zfter the surface
layers have reached the summer temperature maximum. Bigelow (1922) found the

cool cell was surrounded on all sides by warmer water,

The upper layer of the bottom Shelf water is usually between 30 and 100m
deep in the summer (Bowman and Wunderlich, 1977). Seaward near the Shelf edge
strong temperature/salinity/density gradients occur, limiting large-scale
mixing between the Shelf Water and the waters over the Continental Slope. The

mechanism by which bottom Shelf Water is replenished is presently under study.

Slope Waters

Slope ﬁater is a highly complex, dynamic body of water representing-an ares
of mixing between Shelf Waters, which bound it on the north and west, and the
Gulf Stream, which forms the southern boundary (Figure A-1). These bound§r1es
(frontal zones) are not stationary, but migrate seawards and landwards when

the Gulf Stream shifts its axis during meanderings.

The Gulf Stream frequently .meanders in such a way that anticyclonic
(clockwise) loops of current are formed. Occasionally, these loops detach and
form separate entities, known as eddies (Figure A-lc). The eddies are rings
of Gulf Stream Water surrounding a core of warm Sargasso Sea Water (which
originates to the east of the Gulf Stream), or :raﬁped Gulf Stream Water.
Great amounts of this water may be advected to depths as great as 800 to
1,000m (NOAA, 1977). After detachment the eddies may migrate into the Slope
Water region, usually in a southwesterly direction. In addition, the eddies
may interact with Shelf Water, causing considerable disturbances in the water
within the proposed site region. While there appears to be no seasonal
pattern in the occurrence of these eddies, Bisagni (1976) found, based on the
trajectories of 13 eddies between 1975 and 1976, the region of the proposed
Incineration Site contained an eddy 20Z of the time, which was either
quasi-stationary or migrhcing, and capable of occupying the entire site. The
eddies dissipate or are reabsorbed by the Gulf Stream, usually in the region

of Cape Hatteras.
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Like many aeepwater oceanic regions; the water of Slope Water can be
divided into three general layers: the upper or surface layer (where
variability is great), the near-surface thermocline region (where temperature
changes rapidly with depth), and the deep water (where seasonal variability is

slight).

For Slope water in general, stratificatiom forms in the upper water layers
early in May and persists until mid or late autumn, when cooling and storm
activities destroy it. A permanent thermocline is usually at a depth of 100
to 200m. During the period when the upper layers are stratified, a second,
seasonal thermocline forms in the upper water layers and reduces the
mixed-layer thickness from the surface to merely 30 to 40m deep. From autumn
until early spring water is isothermal to the depth of the permanent

thermocline.

Gulf Stream Water and Eddies

To the east of the Slope water is the Gulf Stream (Figure A-1), a moving
current with core velocities 200 cm/s (3.9 kn) or greater (Von Arx, 1962).
The Gulf Stream is a continuation of the Florida Curreat (a northward-flowing
current extending from Florida to Cape Hatteras), flowing northeastward from
the Continental Slope off Cape Hatteras to east of the Grand Banks. The Gulf
Stream meanders throughout this region over great horizontal'distances north
of Cape Hatteras. Occasionally, the Gulf Stream cuts through a meander neck;
much like river meander cutoffs. When the fast-moving Gulf Stream abandons
its previous route, after cutting through a meander neck, it isolates a large
mass of Sargasso Sea Water, which is distinctly warmer than surrounding Shelf
Water and Slope Water. These warm-core eddies, or Gulf Stream rings, contain
enormous energy imparted from the Gulf Stream. They continue to rotate
clockwise (anticylonic) as they migrate in a southwestward direction through
the Slope Water, until they either dissipate or join the Gulf Stream in the
vicinity of Cape Hatteras (Fisher, 1973; Saunders, 1971). The Gulf Stream may
also form cold-core (cyclonic) eddies by trapping cold water located to the
north of the Gulf Stream; however, this type of eddy occurs on%y to the south

or east of the Gulf Stream and is not to be found at the proposad Incineration

A-12



Site. It should be noted that warm-core eddies are not simply near-surface
. phenomena. The thermal and rotational characteristics are often manifested

near the sea bottom, in water depths of thousands of meters.

CURRENT REGIMES

Well-defined circulation patterns are unknown in the surface layers of the
Slope water region in which the proposed. and alternative sites are located
(Wright, 1976). Paucity of lomg-term current records, in addition to large
natural variabilities; limit the usefulness of estimates of mean currents for
this region. The westward-flowing lLabrador Current loses its distinctiveness .
somewhat west of the Grand Banks., =Current measurements hLave been made by
several researchers, using neutrally-buoyant floats, parachute drogues, and
moored current meters in the region of the Shelf Break and Slope, south of New
England (Webster, 1969; Voorhis et 2l., 1976; Beardsley and Flagg, 1976). The
mean currents in this area are generally of the order of 10 to 20 cm/s
westward, following the bottom bathymetry. This direction is similar to the

direction taken by currents over the Continental Shelf.

Wright (1976) indicated that along the northern boundary of the Slope,
Slope Waters flow slowly to the southwest, following the bathymetry to Cape
Hatteras, where the water mass turns and flows seaward, joining the Gulf
Stream. Evidence of a slow northeastward flow along the Gulf Stream in the,
_southern part of the Slope Water region was also found. Wright (1976)
suggests the Gulf Stream and Shelf Water form a cul-de-sac near Cape Hatteras,
and while some interchange of water occurs across these boundaries, most of
the water entering the Slope Water region from the east probably exists along

the same path.

Csanady (1979) demonstrated the presence of a deepwater counterclockwise
(cyclonic) gyre system located between the Continental Shelf and Gulf Stream.
This system transports as much as 107 m3/s of water through the region of the
proposed Incineration Site (equivalent to the volume of 500 Mississippi

Rivers).
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The Oceanographer of the Navy (1972) reported a mean surface current speed
of 25 ecm/s near the proposed Incineration Site. The direction of the flow was
either east-northeast or south-southwest. No other current measurements for

the region of the proposed Incineration Site have been reported.
WAVES

Brower (1977) compiled wave informatiom for the New York Bight coastal
region, the 106-Mile Ocean Waste Disposal Site, and adjacent waters. The data
are taken from the MESA New York Bight Atlas Monograph 7, "Marine Climatology"
(December 1976), and from other published and unpublished sources for the New
York Bight and mid-Atlantic Bight. Observations for the period between 1949

and 1974 are discussed below,.

In general, wave heights increase with distance from shore throughout the
year and the differences in heights are smaller in summer. The average
frequency of observations of hazardous waves (wave heights greater than or
equal to 3.5m) is 5% to 6% from December until March. While the frequency of
hazardous waves at two light stations near the New Jersey coast varies from
less than 0.5% in summer to approximately 1% to 2% in winter, the frequency
seaward at the proposed Incineration Site and surrounding area varies from
about 1% in summer to more than 102 from November until March, with a peak of
132 in Jahuary and February (Table A-7). The frequéncies tend to increase

northwest to southeast across the Bight throughout the year.

The frequency of waves less than 1.5m in height follows the same pattern.
Nearshore the frequency ranges from 70% in winter to 902 in summer. Offshore
near the proposed Incineration Site the frequency of occurrences ranges from

35% to 40% in winter, to nearly 80X in early summer.

TEMPERATURE STRUCTURE

The waters in and around the proposed site are subject to sudden changes in
temperature occurring between Shelf Water and Slope Water. Shelf water is
always much colder than Slope water during winter but during the warmer months

of the year peak surface temperatures of Shelf Water exceed those of Slope
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TABLE A-7
MONTHLY WAVE HEIGHT FREQUENCY
FOR THE PROPOSED INCINERATION SITE REGION

Jan |Feb |Mar |Apr |{May [Jun |Jul jAug |Sep |Oct [Nov |Dec

Number of - .
Observations 355 (243 1329 1392 [314 |382 274 (290 (401 (337 |409 [377

WH 1.5m %

Frequency 33.5/36.2(38.8(48.7(68.2|75.9(78.6|66.3|60.0{50.239.8(38.5
WH 2.5m %

Frequency 70.7/68,1(75.3182.7|90.1|95.3{95.0(97.6(89.5|80.2(79.278.5
WH 23.5m % l

Frequency 12.7}113.1(11.0|-6.6! 1.9 1.0| 0.9f 0.7| 3.5( 5.3|10.1/10.3
WH = Wave height - —

Source: Brower, 1977

Water, The horizontal temperature gradients between the two water masses
become less marked only during periods of warming and cooling. The water

‘masses are then best distinguished by salinity differences (Warsh, 1975a).

Warsh (1975b) summarized hydrographic information collected by USCG and the
Marine Resources Monitoring, Assessment, and Prediction (MARMAP) program.
These data were taken during all sea;ons over an area encompassing the.
mid-Atlantic Bight and the Continental Slope, including a portion of the
proposed Incineration Site. Monthly summaries from Marsden Square 116,
subsquares 81 and 82 (Figure A-2), are discussed below. Table A-8 gives the
ranges of temperatures for each su%square. These areas, while differing in
the month of minimum temperature, had the same sonth of maximum temperature.
Surface temperatures ranged between 5.2°C (February-subsquare 82) and 25.0°C
(August-subsquare 82). Figure A-3 illustrates the average monthly sea surface

temperatures for each subsquare.
In the upper 50m a seasonal thermocline develops in late spring (May) and

is usually present through mid-autumn (October); however, remunants of the

thermocline may be present as late as November. By December the water is
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Figure A-2. Marsden Square 116; Subsquares 81 and 82 and
the Proposed Incineration Site
Source: Warsh, 1975b
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Figure A-3. Average Monthly Sea-Surface Temperatures for Subsquares
81 and 82 in Marsden Square 116 y
Source: Warsh, 1975b ’
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TABLE A-8
AVERAGE SURFACE TEMPERATURE RANGES AND MONTHS OF MINIMUM AND
MAXIMOM TEMPERATURES FOR SUBSQUARES 81 AND 82 IN MARSDEN SQUARE 116

Month of Average Surface Mouth of

. Temperature Temperature Temperature
Subsquare Minimum Range (°C) Maximum
81 January 7.8 to 24.9 August
82 .February 5.2 to 25.0 August

Source: Warsh, 1975b

essentially isothermal to a dépth-of 100m, but temperature inversions have
been observed near depths of 30m. These inversions may persist until April or
May. The permanent thermocline usually occurs retween 100 and 500m depths.
From 500 to 1,000m depths the temperature decreases to between 4°C and 6°C,

and below 1,000m depths-the temperature ranges from 2°C to 4°C.

SALINITY STRUCTURE

. The waters in and surrounding the proposed Incineration Site are subject to
sudden changes in salinity occurring between Shelf and Slope Waters. Shelf
Water is always fresher than Slope Water during w{ﬁtef. buring‘the warmer
months, the two water masses are best distinguished ‘by temperature
differences, but during periods of warming and cooling the water Qasses are

best distinguished by salinity differences (Warsh, 1975b).

Warsh (1975b) found the range of surface salinity was quite variable and
was dependent on the water mass present (Shelf, Slope, or Gulf Stream) within
each square (Table A-9). The values ranged from 32.70 ppt in June (subsquare
82) to 35.75 ppt in April (subsquare 81). Figure A-4 illustrates the range

and average monthly sea-surface salinities for each area.

Salinity generally increases  to depths of 100 to 150m, where maximal
salinities are encountered. Values at these depths average approximately
35.75 ppt. Salinity then decreases with depth to about 400m, where the
winimum average salinity of 34.95 ppt eiists. Below 400m, the ' water is nearly

isohaline, and salinity may range between 34.90 ppt and 35.05 ppt.
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TABLE A-9 ' \
AVERAGE SEA-SURFACE SALINITIES -
FOR SUBSQUARES 81 AND 82 IN MARSDEN SQUARE 116

- Month of AQerage Surface Month of
Salinity Salinity Range Salinity
Subsquare Minimum (X or ppt) Maximum
81 January 33.05 - 35.75 April
82 June : 32.70 - 35,45 November

Source: Warsh, 1975b

CHEMICAL CHARACTERISTICS

WATER CHEMISTRY ' -

Dissolved Oxygen

.Oxygen is a fundamental requirement for marine life. It is produced during
photosynthesis in the photic (sunlit) zome, usually less than 100m ia depth,
and is used by animals; plants, and some bacteria in respiration and in the’

décomposition of organic matter.
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Figure A-4. Average Monthly Sea-Surface Salinities for
Subsquares 81 and 82 in Marsden Square 116
Source: Warsh, 1975b . '
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Warsh (1975b) summarized historical data for the water within and adjacent

‘to the 106-Mile Ocean Waste Disposal Site. Within the site monthly average
oxygen values at the surface range from 4.9 ml/l (approximately 104Z satu-

ration) in August to 7.5 ml/l (approximately 113X saturatiom) in April. Tne

oxygen minimum zone is between 200 and 300m and the oxygen concentrations

range between 2.8 ml/1 (approximately 43% saturation in February) and 3.5 ml/l

(approximately 57% saturation) in September. The historical data for the site

show the development of a subsurface oxygen maximum zone during several

months. Values varied from 7.0 ml/l at 30m during August to 8.2 ml/1 at 10m

during February.

Monthly average oxygen values for surface waters in the regiom surrounding
106=~Mile Ocean Waste Disposal Site and within the proposed Incineration Site
range from 4.5 ml/1 (approximately 92% saturatiom) in October to 7.5 ml/l
(approximately 106X saturation) in March. The oxygen minimum zome in waters

north c¢f the proposed Incineration Site occurs between 200 and 300m.

A baseline investigation of the 106-Mile Ocean Waste Disposal Site during
May 1974 (NOAA, 1975) showed dissolved oxygen 9oncent;ations at the surface
ranging from 6.94 to 4.36 ml/l. Tﬁe-highest values occurred in areas over the
Continental Shelf and generally decreased seaward. An oxygen minimum layer
occurred between 200 and 400m. Most of the values recorded for this layer
were about 3,2 ml/l. The lowest value recorded for the oxygen minimum layer
was 3.12 ml/1 at approximately 300m. At depths below the oxygem minimum,
values increased to slightly more than 6 ml/l, From ],200m to the bottom;

dissolved oxygen concentration fluctuated between 6.2 and 5.3 ml/l.

pH and Alkalinity

The pH paraméter is a measure of the acidity and/or alkalinity of a
solution; the pH ranges from 0 to 14, with a neutral solution having a pH.
of 7. Acidic solutions have pH values lower thén 7, whereas basic solutionms
have pH values higher tham 7. Surface seawater pH ranges from 7.8 to 8.6,
averaging 8.2. This small range is maintadined in seawater by bhuffering from

chemical systems, such as the carbon didxide-bicarbonate-carbonate complex.
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Buffering is the ability of a substance in solution to neutralize either acids
or bases while maintaining the original alkalinity of the solutionm. The
buffering capacity or alkalinity of seawater results from the presence of
acid-neutralizing bicarbonate (HCOB-) and carboni:e (CO3=) ions. Alkalinity
is important for fish and other aquatic life because it buffers pH changes
occurring naturally as a result of photosynthetic activity. Components of
alkalinity (carbonate and bicarbonate) have been shown to complex some toxic
heavy metals and reduce their toxicity.  Alkalinity is increased by the
dxssolutxon of calcium carbonate already present in seawater and that which
enters by runoff. Decomposition of organic matter in seawater comsumes oxygen
and produces carbon dioxide, reacting with water to form carbonic acid and
lower the pH. Thus, pH and oxygen profiles in the sea generally parallel one

another since the pH is lowered as the oxygen concentration decreases.

Hausknecht and Kester (1976) reported pH values for samples taken during
the summer at the nearby 106-M11e Ocean Waste Disposal Site. At the surface

the average pB was 7.9, while below 300m the pH décreased to an average of

7.6. '

EXISTING METAL AND ORGANOHALOGEN CONCENTRATIONS

Several metals were measured in water samples taken in and around the
106-Mile Ocean Waste Disposal Site in May 1974 (Brgzenski, 1975) and in
February 1976 (Hausknecht, 1977). These metal concentrations are summarized
in Table A-10. Compared to the range of metal concentrations reported 1in the
literature (Table A-11), the values in the victinity of the 106-Mile Ocean
Waste Disposal Site appear to be high. Hausknecht (1977) examined these data
in detail and found the'distribuﬁiou patterns indicated possible enrichment of
heavy metals within the site relative to surrounding waters; however, the
magnitude of enrichment was too great to be attributed to dumping. Moreover,
observed concentration gradients did not support the hypothesis of possible
enrichment from inshore waters. These incongruities, and the fact that the
values were 2 to 100 times higher than those in the literature, tend to

diminish the significance of the metal distributions reported therein.

A-20



TABLE A-10
SUMMARY OF SEAWATER METAL
CONCENTRATIONS AT THE 106-MILE OCEAN WASTE DISPOSAL SITE

(ug/l)
Sample Sample
Average Average Sample
Sample Range (100m) (100m) Average
May 1974
Cadmium 0.05 to 0.60 | 0.30 + 0.14 | 0.30 + 0.14 | 0.30 + 0.14
(40) (56) (99)
Zinc 1.60 to 21.40 |[-7.30 + 3.40 | 6.50 + 2,70 | 6.80 + 3,00
(40) (56) (99)
Copper 0.20 to 1.70 | 0.70 # 0.40 | 0,70 + 0.30 | 0.70 + 0.30.
(40) . (56) (99)
Manganese 0.50 to 4.50 1.60 + C.40 1.30 + 0.60 1.40 + 0.60
(40) (56) (99)
Lead 0.80 to 6.10 3;30 + 0.9 3.00 # 1.2 3.10 + 1.10
- (40) (56) (99) .
Mercury 0.04 to 4.00 | 0.71 + 0.54 | 0.56 + 0.46 | 0.63 + 0.50
(75) ~ (87) (163)
February 1976
Cadmim | 0.40 to 2.80 | 0.39 + 0.46 | 0.50 + 0.59 | 0.46 + 0.5
(90) (56) (151)
Zine <0.20 to 38.00 | 6.60 + 6.80 | 7.50 + 8.70 | 6.90 + 7.50
K (89) (55) (148)
Copper <0.10 to 7.00 | 0.30 + 0.40 | 0.60 + 1.10 | 0.40 + 0.80
' (92) (56) (148)
Manganese <0.10 to 6.60 0.30 + 0.30 0.40 + 1.10 0.50 + 1.00
(90) (56) (148)
Lead <0.20 to 14.00 [ 0.60 + 1.60 | 0.60 + 1.00 | 0.70 + 1.40
(88) (55) (148)
Mercury <0.09 to 0.71 { 0.18 + 0.10 | 0.17 + 0.16 | 0.17 + 0.09

(91) — (59) (152)~

(Values given are range + standard deviation; number of samples is given in
parentheses)

Sources: Brezenski, 1975; Hausknecht, 1977
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RANGE OF METAL CONCENTRATIONS IN SEAWATER

TABLE A-11

y

(pg/l)
Local Cd Zn Cu
Eastern U, S.
Continental Shelf 0.02-0.190 (a) 1.20-08.00 (a)
Slope Water 3.90-10.90 (b) | 2.30-2.80 (b)
Sargasso Sea 0.010 (e) | .1.20-2.70 (b)
' 1.03-6.55 (d) | 0.48-7.90 (d)
0.12 (¢)
Surface Waters
of World Oceans
Nearshore 0.04-0.300 (e) 0.60-12.60 (e) | 0.30-3.80 (c)
Open Ocean 0.02-0.180 (e) 0.40-3.00 (e) | 0.10-3.90 (e)
N.W. Atlantic 0.150 (f)
) 0.004-0.012 (g)
Sur face Water 0.008 (h) | 0.002-0.011 (i)
Subtropical North
Atlantic © 0.010-0.054 (j)
Sargasso Sea 0.01 (k)
Atlantic Near Bermuda 0.07 (1)
Nova Scotia Shelf 0.068-0.098 (m)
Surface Water;~—
of World Oceans
Open Ocean ND-0.127 (n)

Sources:

(a) Windom and Smith (1972) (h)
(b) Spencer and Brewer (1969) (i)
(¢) Bender and Gagmer (1976)  (j)
(1972) (k)
{e) Chester and Stoner (1974) (1)
(f) Fitzgerald et al. (1974) (m)

(d) Brewer et al.

(g) Fitzgerald (1975)

{(n)
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(1973)



¢
Hausknecht (1977) has suggested that contamination or alteration of the
samples during collection, storage, or analysis may be the most logical
explanation for the high concentrations and scatter observed in the metal

values.

As a check against possible contamination, three stations were revisited
later in 1976 (Kester et al., 1977). Speéial precautions were taken to
minimize contamination and to separate the particulate and dissolved fractioms
from the total metal concentrations. The revised estimates for selected metal
concentrations representing background values (i.e., not in the immediate
influence of a waste dump) are shown in Table A-12. The cadmium concen-
trations are one order of magnitude less than those reported in the 1974 and
February 1976 studies. Lead concentrations are lower than the previously
reported values by a factor of 20, and copper concentrations are approximately
half as high as those from the previous studies. This study by Kester et al.
(1977) shows background metal concentraticns =zt the 106-Mile Ocean Waste

Disposal Site to be similar to those observed in other oceanic regions.

Metal concentrations’ in sediments were reported by Pearce et al. (1975) and
Greig and Wenzloff (1977). These metal values are presented in Table A-13 and
the approximate locations of sampling sites are depicted in Figure A-5. Metal
concentrations reported for 1976 are comsistent with those for 1974. Sediment
metal concentrations show little variation in samples from depths greater than
180m. Although the heavy ‘metal contents of sediments taken -beyond the
Continental Shelf appear to be elevated (relative to sediments on the Shelf),
Lt is unlikely that the metal concentrations canm be attributed to present
disposal practices at the l06-Mile Ocean Waste Disposal Site. Pearce et al,
(1975) conjectured that stations south of the Hudson Canyon could possibly be
contaminated from inshore sources since contaminants could be tramsported down
the Canyon. However, samples cdllec:ed considerable distances to the north
and south of the 106-Mile Ocean Waste Disposal Site exhibited metal
concentrations similar to those in the dump site (Figure A-5 and Table A-13).
At present there is no evidence to suggest the wastes disposed at the 104-Mile
Ocean Waste Dispcsal Site have in any way impinged on the sediments o: benthic

fauna collected st sampling sites in the vicinity (Pearce et al., 1975).
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TABLE A-12

MEAN CONCENTRATIONS OF SELECTED METALS IN SEAWATER SAMPLES

FROM THREE AREAS NORTH OF THE PROPOSED INCINERATION SITE (SEPTEMBER 1976)

Copper x pg/licer

Lead x pg/liter

Cadmium x pg/liter

Station No. Depth Range Particul ate Dissolved Total Particulate Dissolved Total Particulate Dissolved Total
Location (n) :

03l 100 0.041 0.28 0.321 0.018 0.09 0.108 0.0022 0.022 0.0242
38°S71'N 150-200 0.032 0.22 0.252 0.023 0.09 0.113 0.000)3 0.031 0.0313
'71'25'9 300-800 0.033 0.15 0.183 0.017 0.05 0.067 0.000) 0.034 0.034)

06 <100 -- 0.29' - -~ 0.09 - - 0.023 -
37°58°N 150-300 -- -- - - -- - -- - --
11°26'W 500-800 —-- 0.16 -- -- 0.06 - - 0.032 -

09 <100 0.019 0.19 0.209 0.008 0.05 0.058 0.0004 0.026* 0.0]6*
38°57'N 200 0.015 0.23 0.245 0.004 0.05 0.054 0.0002 0.051 0.0512
72°2'W 300-600 0.016 ° 0.13 0.146 0.006 0.02 0.026 0.0003 0.024 0.0243

* Value questionable

Source:

Kester et al., 1977



TABLE A-13
HEAVY METAL CONCENTRATIONS IN THE UPPER 4 CM OF SEDIMENTS, COLLECTED
IN THE VICINITY OF THE PROPOSED INCINERATION SITE (MAY 1974 AND FEBRUARY 1976)

Metal Concentrations, Mesn + Standard Deviation (ppm dry we)

Cadmium Chromium Copper Nickel Lead Zinc
106-Mile )
Ocean Waste Site
1974 - 25.3 £ 1.9 26.8 ¢+ 3.6 26,0 * 3.9 27.2 * 3.9 58,3 + 3.8
1976 1.2 £ 0. 23.5 * 6.7 25.0 * 9.9 25.5 £ 10.2 | 9.8 » 3.8 46.0 ¢ 13,6

Provosed
Incineration Site

1974 - 26,5 ¢ 1.7° | 33.8+ 2.6 | 29,8+ 2.5 |27.3 2.1 | 56,4+ 4.0
1976 1o +0.3 [ 2604 3,2 | 25,6250 | 36,7455 |17.8426 | 47.6259.0

* Positions of sample locations used for averaged values are shown in Figure A-5

Sources: Pearce et al., 1975; Greig and Wenzloff, 1977

Similarly, metal concentrations in marine biota were examined during the
1974 and 1976 iavestigations at the 106-Mile Ocean Waste Disposal Site. The
concentrations of silver, cadmium, and chromium showed little variation among
fish and .invertebrates, compared to offshore areas in the New York Bight
(Pearce et al., 1975). Copper, zinc, and lead concentrations. among these same
organisms showed detectable variationms. Liver tissue from the deep-sea

slickhead Alepocephalus agassizi had the highest concentrations of silver,

cadmium, copper, and zinc., These metal concentrations are several orders of

magnitude greater than metals in windowpane flounder (Scophthalmus aguosus),

tissues taken from the sewage sludge and dredged material disposal sites in
the Bight Apex. Liver tissues from the deep-sea grenadier Nematonurus

armatus, rattail Nezumia bairdii, whiting Merluccius bilinearis, and’

Halosaupsis saurus macrochir exhibited metal concentrations similar to those

from windowpane flounder taken in coastal waters (Pearce et al., 1975).

Greig and Wenzloff (1977) found metal concentrations in midwater fish
fairly consistent in 1974, 1975, and 1976 studies., Copper concentrations were
slightly higher in pelagic fish during 1976. One species, Gonostoma

elongatum, had copper concentrations of 3.95 and 3.35 ppm, approximately
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threé times greater than in 1975. Sharks were the only species sampled in
sufficient numbers for statistical comparisons between locatioms. No
geographic differences in metal concentrations among sharks were detected,
Cadmium concentrations in shark muscles were less than 0.12 ppm, and 0.28 to
7.2 ppm for the livers. Metal concentrations in muscle tissue of sharks and
other fish were generally less tham 1.5 ppm, and 0.5 ppm for copper and
manganese, respectively, Lead was usually below the detection limit of 0.6 to
0.8 ppm. 2Zinc in fish muscles at 1,0 to 6.9 ppm were several orders of
magnitude higher than the other metals. Mercury’in fish muscles almost always
exceeded the FDA limit of 0.5 ppm, except in the lancetfish, where concen-
trations were less tham 0.23 ppm. Swordfish livers contained an unusually
high concentration of cadmium, 16.1 to 26.9 ppm. Results of the extensive
metal analyses on individual fish are presented in Greig and Wenzloff (1977),

and are not reproduced herein,

Greig et al. (1976) determined the concentration of nine metzls in four
demersal fish species in three epipelagic species, and in the red crab from
the vicinity of the 106-Mile Ocean Waste Disposal Site in water depths of
1,550 to 2,750m (Table A-14). The values reported were considered
representative of normal 4dmbient metal concentrations in deepwater fish.
Mercury concentrations in deepwater fish muscles averaged 0.30 ppm, compared
to an average of 0.154 ppm previously reported by Greig et al. (1975) in
muscles of offshore Continental Shelf finfish,

!

At the 106-Mile Ocean Waste Disposal Site, Antimora rostrata were found to

have an average mercury concentration of 0.62 ppm (Greig et al., 1976).
Barber et al. (1973) found mefcury concentrations in the same species rang}ng
between 0,24 and 0.76 ppm, increasing proportionately with the length of the
fish., These samples were taken southeast of Cape Hatteras, well outside the

influence of any ocean disposal activities.

In the same. study an A. rostrata collected in 1883 was found to contain
0.5 ppm wmercury. Thus, fish collected within the 106-Mile Ocean Waste
Disposal Site, well away from dumping and before dumping exhibited no apparent

significance as to the variations in mercury concentratioms.
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TABLE A-14 A
METAL CONCENTRATIONS IN FISH AND CRABS COLLECTED
IN THE VICINITY OF THE 106-MILE OCEAN WASTE DISPOSAL SITE

No. of ppm, Wet Weipht
Species Animals Ag As cd Cr Cu . Hg Ni Pb Zn
1. *Antimora 10 <0.09 | 21.1 | <0.09 | <0.52 | <0.50 | 0.62 | <0.51 | <1.00 | 2.40
rogtrata 10 0.13 | 4.8 | 0.32 [<0.52 | 3.3 -- | <0.48 | <1.00 | 43.00
5 0.15| -- | <0.12 | <0.61 | <0.51 | 0.49 | <0.51 | <0.80 | 2.84
[ 0.12 | = | <0.12 | <o0.61 | <0.51 | 0.32 | <0.51 | <0.80 | 3.1s
[ 0.11 | - 0.36 | 0.59 | 1.96 -~ | <0.45 | 0.70 |12.20
. 5 0.11 | - 0.33 | 0.57 | 1.86 - | <0.a7 | 1.20 |11.10
2. *Yematonurus 10 <0.10 | 20.0 | <0.10 | <0.52 | <0.50 | 0.28 | <0.60 | 1.00 | 2.90
armatus 10 — | 106 1.33 ] o.52 | 0.70 | 0.31 | <0.50 | <1.00 | 50.00
7 <0.10 | 10.0 | <0.10 | <0.52 | <0.50 |<0.10 | <0.50 | <1.00 | 1.40
7 - - 1.21 | <0.86 | .80 — | <0.82 | <1.60 | 16.20
6 0.11 | == | cv.11 | <0.53 | <0.44 | 0.30 | <0.44 | <0.70 | 3.13
4 0.16 | = 0.16 | <0.68 | <0.57 | 0.44.[ <0.57 | 0.90 | 3.19
3. *Ralosauropsis 3 €0.12 | = | <0.12 | 0.98 | 1.49 | 0.09 | <0.48 | <0.70 | 2.45
macrochir 3 0.12] =— | <0.12 | 1.17 ] 1.65 | 0.10 | <0.50 | o©0.80 | 2.37
4, *Syraphobranchus 10 " | <0.09 8.0 0.12 | <0.42 1.62 | <0.15 | <0.49 | <1.00 6.80
kaupi 4 _ .
5.” *Geryon . 7 <0.13 | 1.6 | <0.10 [<0.51 | 8.30 | 0.23 | <0.48 | <1.00 | 69.00
quinquedens 0.43| 9.1 | o0.81 |<0.52 | 31.3 |<0.16 | <0.50 | <1.00 | 20,20 T~
6.+Seriola 6 <0.10 | 1.2 | <0.10°] <0.52 | <0.63 [<0.10 | <0.50 | <1.00 | 3.70
0.2 | — 0.24 | <1.26 | 1.96 — | <1.20 | <240 | 15.50
7.+Hygophum 10 <0.09 | — | <0.11 | <0.49 | <0.47 -- | <0.47 | <0.95 | 7.00
hygem 15 © 0.08 | - 0.11 | <0.35 | o0.64 - 0.74 | 1.00 | 8.50
15 <0.07 | - 0.09 | <0.31 | 0.57 - 0.37 | <0.60 | 7.70
15 <0.10 | — | <0.07 | <0.37 | 0.73 - 0.53 | <0.75 | 4.90
8.+Stephanolepsis 6 <0.07 - 0.14 | <0.36 | <0.90 - 0.48 1.00 --
hispidus 1 s <0.09 | 1.5 | <0.13 | <0.52 | 0.89 |<0.11 | <0.49 | <1.07 | 10.30

*Species regarded as bottom dwellers
+Species considered epipelagic

Source: Greig et al., 1976
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Mercury concentrations were determined in muscles and livers of 41 species
of fish, some plankton, invertebrates, and sediments collected from North
Atlantic offshore waters in 197]1 (Greig et al., 1975). The average mercury
concentration for fish muscle was 0.154 ppm, while invertebrate concemtrations
were generally less tﬁan 0.1 ppm, Plankton and sediment samples all contained
less than 0.05 ppm mercury. The highest mercury levels in fish muscles were
found in cusk, spiny dogfish, northern searobin, and striped searobin. Fish
livers witﬁ highest mercury contents were from blackbelly rosefish, cusk,
northern searobin, and American shad. Average mercury content of livers was
0.01 ppm greater than for muscles; however, in most species examined, wercury

concentrations in livers and muscles were similar.

The distribution of other contaminants has not received the attentiom given
to metals, OGOreig and Wenzloff (1977) found the concentratiog of C15 and
heavier hydrocarbons in sediments at the 106-Mile Ocean Waste Disposal Site to
be similar to presumed uncontaminated areas on the Shelf, and much less than
+ €y, hydrocarbon levels at dump sites in shallow waters (Table A-15). The
'C15+ hydrocarbon concentrations in sediments from the Sewage Sludge Disposal
Site and Dredged Material Disposal Site in the New York Bight Apex vere 1,568

to 3,588 pug/g, and 6,530 pg/g respectively.

PCB production was halted in 1§77 by thé sole hanuf&cﬁﬁrer, Mon#antb, but
"between 1930 and 1975 total U.S. commercial sale of the substance was about
571,000 tonnes, Since 1975 approximately 340,000 tomnes of PCB were still in
use; studies indicated approximately 68,000 tonnes have already been dispersed
into the environment, Another 130,000 tonnes are estimated to be stored in
landfills and equipment dumps, with an anticipated increase to 140,000 tonnes
by 1978. An estimated 25,000 tonnes have been incinersted since 1975, or
otherwise degraded. The ?50,000 tonnes still in use from 1975 will eventually

have to be disposed,

Total U.S. atmospheric PCB burden is conservatively estimated to be
3

18 tonnes, within & volume of 32.5 million km~ over U.S. continental and
oceanic areas. Atmospheric PCB concentrations for North Atlantic oceanic areas
range from less than 0.05 to 1.6 ug/m3. A value of 0,05 ng/m3 is considered

to be the average atmospheric burden (NAS, 1979).
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TABLE A-15
C15+ HYDROCARBOK CONTENT OF SEDIMENT
SAMPLES FROM THE 106-MILE OCEAN WASTE DISPOSAL SITE

Hydrocarbon (pg/g)
Water Depth | Organic Carbon
Location (m) Weight (%) clS* Saturated clS* Aromatic

38°34.9'N, 72°13.4'W 2,786 0.64 yIA 20
38°31.9'N, 72°10.5'W 2,812 0.64 20 22
38°31.2'N, 72°12.1'W 2,818 0.52 26 22
38°46.0'N, 72°30.7'W 2,318 0.86 14 18
38°49.9'N, 72°34.1'W 2,027 1.06 18 20
38°56.5'N, 72°25.1'W 1,688 0.94 10 14
38°55.0'N, 72°05.0'W 2,477 0.64 10 18
39°09.9'N, 72°54.8'W l . 1,959 0.42 | - 20 l 5

Source: Greig and Wenzloff, 1977

In the marine environment PCB's have been most extensively studied in north
Atlantic waters. Data collected in the north Atlantic by various researchers
indicate that PCB levels are subject to inexplicable variatioms, prohibiting
accurate predictions of persistence times and ultimate fates of the substance

(NAS, 1979).

Harvey et al., (1973) measured PCB's in north Atlantic waters between 26°N
and 63°N. PCB's averaged about 20 parts per trillion (ng/kg), amounting to
200,000 tonnes of PCB's in the ubper 200m of water. The range of concen-
tration was found to be wide' (less than 1.0 to 150 ng/kg), with extreme
concentrations occurring several kilometers distant. No apparent relationship
becween PCB concentration and proximity to land was observed, and it was
suggested that the high variation may be due to localized slicks, rainfall, or

ship discharges.
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The atmosphere appears to be the predominant monde of transport of PCB's,
thus accounting for the widespread distribution. PCB concentration decreased
with depth, averaging 35 né/kg at the surface and 10 ng/kg at 200m.
Measurable concentrations were found at depths to 3,000m, suggesting that
animal migration and detritus sinkings transport the PCB's out of the mixed

laver, thereby preventing permanent accumulation in surface waters.

More conservative estimates suggest that the waters of the north Aflantic
QOcean contain an upper limit of 66,000 tonnes of PCB's. However, it has been
further suggested that all measurements of PCB's in oceans have been biased
upwards, due to sampling contamination, and that reported measurements may be
too high by at least one order of magnitude, thus resulting in a lower limit

estimate of 6,000 tonnes.

Chlorinated hydrocarbon concentrations (PCB and DDT) in organisms were
investigated by Harvey et al., (1974). Most significant among their results is
that no support was found for food chain magnification among the gilled
organisms, and no discernible horizontal concentration~gradients existed among
plankton or mesopelagic organisms, although North America is presumed to be
the major source of chlorinated hydrocarbons in Atlantic waters.  The
researchers did not observe any evidence of effects on marine life, nor any
decline in abundance of the various populatioms. Plankton exhibited the

highest PCB concentrations, ranging up to hundreds of parts per billionm.

BIOLOGICAL CHARACTERISTICS

PHYTOPLANKTON

Phytoplankton are free-floatiﬂg algae which produce some of the organic
matter upon which the rest of the marine food chain is built. Phytoplankton
consist of autotrophic algae which have representatives from six taxonomic
groups: Bacillariophyta, Pyrrophyta, Cyanophyta, Coccolithophorida,
Chlorophyta, and Euglenophyta. The .algal cells are commonly found in
combinations of single filamentous or colonial units of varying sizes in the

euphotic zone (upper 100m) and require sunlight, nutrients, and certain
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conditions of temperature and salinity to synthesize organic matter. The
various combinations of these faczors in the euphotic zone dictate the floral

characteristics of the waters at any particular time or place.

Few phytoplankton investigations have been performed in the region of the
proposed and alternmative sites, and the available data indicate summer was the
on1§ season in which sampling was performed. Hulburt and Jomes (1977} found
the phytoplankton sbundance at the 106-Mile Ocean Waste Disposal Site to vary
with depth from 100 to 100,000 cells/liter, with the phytoplankton much more
abundant in the upper 20m than at 25 to 50m depth. Abundance was greatly
reduced at greater depths. The dominant species of phytoplankton was a group
of unidentifiable naked cells. Phytoplankton populations .at the 106=Mile
Ocean Waste Disposal Site were found to be composed of a mixture of coastal
and oceanic species, due to the site's locatiom in a transitional area between

coastal and oceanic waters and in the path of 'Gulf Stream eddies.

Data from Hopkins .et al. (1973) indicate the summer chlorophyll values at
the 106-Mile Ocean Waste Disposal Site are highest at- or near the surface,
decreasing to very low levels at 100m depth, and then slowly rise to a second
maximum (much smaller than the first) at depthé greater fhan 1,000m. Steele
and Yentsch (1960) observed these chlorophyll comcentrations at great depths
and attributed the higher concentrations to the sinking of ph&toplankton until
their density equals that of the surrounding water. The subsurface accumu-
lation of chlorophyll occurs at depths where water is dense, which 1is
inversely related to temperature down to 4°C, is increasinz most rapidly.
This phenomenon becomes more apparent as the summer progresses and is most
distinct in Slope waters,. This midwater accumulation of chlorophyll

disappears with the destruction of stratification of the water in autumn.

More data exist on phytoplankton in the mid-Atlantic Continental Shelf and
Slope waters than in waters of the Continental Rise. The locations of the
stations from which phytoplankton sampies have been taken are depicted in
Figure A-6. Available information indicstes the phytoplankton population in
rhe mid-Atlantic are comprised mainly of diatoms during most of the year.
Hulburt (1942, 1066, 1970) described 33 abundant phyzoplankton species, of

which 27 were disrsms, &4 were dinoflagellates, and 2 were' nanroflagellates.
L}

A-32



T 40

RILEY (1939)
HULBURT (1964)

HULBURT AND
MACKENZIE (1971)

YENTSCH (1958}

KETCHUM, RYTHER,
YENTSCH AND
CORWIN (1958}

HULBURT AND
RODMAN (1963)

HATTERAS n @ HULBURT (1963)
©

(1966)
™ (1970)
° a
®
ﬂ BERMUDA
.
| L] \

70° 60°

Figure A-6. Station Locations of Major Phytoplankton
Studies in the Northeastern Atlantic
Source: Chenoweth, 1976

Hulburt (1963, 1966, 1970) and Hulburt and Rodman (1963) found Rhizosolena

alata dominates during summer and Thalassionema nitzschioides, Skeletonema

costatum, Asterionella japonica, and Chaetoceros socialis dominate during

winter. Spring dominants include Chaetoceros spp. and Nitzschia seriata.

Thalassionema nitzschioides dominates in autumn.

In several studies phytoplankton densities ranged between 103 and

6

10 cells/liter, generally decreasing with distance from land (Hulburt, 1963,

1966, 1970). Major pulses in phytoplankton abundances were, due to four
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neritic diatom species: Skeletonema costatum, Asterionella japonica,

Chaetoceros socialis, and Leptocylindrus danicus (Hulburt, 1963, 1966, 1970;

Malone, 1977). Uniform distributions were exhibited by Rhizosolena -alata in

summer and Thalassionema nitzschioides in winter. The flagellates Chilomonas

marina, C. gracilis, Ceratium lineatum, Katodinium rotundatum, Oxytoxum

variabile, and Prorocentrum micans were locally abundant, but rarely dominant

during summer. Maximum cell densities were observed in December and minimum

densities in July (Malone, 1977),

Major changes in species composition occur'inshore to offshore. Dominant
coastal species are primarily chain-forming centric diatoms (Smayda, 1973),
which require relatively high nutrients to sustain high bloom populations, and
are subject to wide ‘seasonal variations in abundance and diversity. Of
secondary importance in coéstal waters are the dinoflagellates and other
flagellated groups. In contrast, oceanic waters under some influence oif the
Gulf Stream carry a phytoplankton community characterized by dominance of
coccolilthophorids, diatoms, dinoflagellates, and other mixed flagellates
(ﬁulburt et al., 1960; Hulburt, 1963), éll of which require somewhat lower
ﬂucrients and are subject to reduced or dampened seasonal variatioms in

abundance.

Riley (1939) showed the vertical distributibﬁ of.phytoﬁlankton-from a Slope
Water station adjacent to the.Continenta{ Shelf and from a station near the
outer boundary (Figure A-7). The inner station is characteristic of Shelf
Waters having higher surface abundance (2.5 pg chlorophyll a per m3) with the
phytoplankton disappeafing at about 100m. The outer Slope station has fewer
surface phytoplankton (0.9 pg chlorophyll a per m3) but cells are found at
greater depths (200m). This illustrates the transition in terms of vertical
abundance between coastal and open ocean characteristics within Siope Water

(Chenoweth, 1976),

Mid-Atlantic Bight waters are well-mixed during winter and strongly
stratified during summer. This sharp seasonal distinction-is reflected in the
seasonal changes in phytoplankton abundance. During summer diversity is high,.
while at other times, when growth conditions are more favorable, diversity is

lower. In Slope Water the seasonal cycle is characterized by two equally

~
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Figure A-7. Vertical Distribution of Chlorophyll a
Source: Riley, 1939

intense pulses of chlorophyll: the spring and autumn blooms (Yentsch, 1977).
In Shelf Water the autumnal bloom is the most intense feature of the seasonal
cycle. Chlorophyll concentrations vary regionally and seasonally from less
than 0.5 mg/l to about 6 mg/l (Smayda, 1973). The seasonal variations in.mean
chlorophyll content for the inshore (less than 50m) and offshore (greater than
1,000m) stations are given in Figure A-8a. The annual rtange in primary
production (Figure A-8b) does not differ appreciably between inshore (0.20 to
0.85 ¢ C/mz/day) and offshore (0,10 to 1,10 g C/mz/day [Ryther and Yentsch,
1958)). However, the total annual production differs over the Shelf and
Slope, with an annual propduction of 160 g C/m2 at the inshore stations (less
than 50m) decreasing. progressively seaward to 135 g C/m2 at the intermediate
locations (100 to 200m), and 100 g C/m2 at the offshore stations (greater than
1,000m). Ketchum et al. (1958) indicated the nutrient-impoverished offshore
areas (Slbpe Water) caﬁse physiological differences between 1inshore and
offshore phytoplankton. Results of their light and dark bottle experiments

(Figure A-9) show differences in the ratio of net to gross rsphotosynthesis.
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Figure A-8a, Summary of the Average Chlorophyll a Content at Inshore
(less than 50m) and Offshore (greater than 1,000m)
Sites in the Mid-Atlantic Bight
Sources: Ryther and Yentsch, 1958; Yentsch, 1963
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: Sites in the Mid-Atlantic Bight
Sources: Ryther and Yentsch, 1958; Yentsch, 1963
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Figure A-9. Comparison of Gross and Net Photosynthesis Between
Inshore and Offshore Stationms

Source: Chenoweth, 1976

High ratios in September and February indicated healthy, growing populations;
while lower ratios in December and March .indicated less healthy populations.
Gebgraphically the low ratio of offshore populations indicated poorer
physiological conditions. Ketchum et -al. (1958) suggested this variation of
net gross photosynthesis ratios may be the result of nutrient deficiencies,

particularly in the offshore waters.

The critical depth (the depth to which plants can be mixed and at which the
total photosynthesis for the water is equal to the total respiration of
primary producers) accounts for the low total annual production in offshore
waters. Although compensation depth and the critical depth for mid-Atlantic
Bight waters are not precisely known, Yentsch (1977) estimates them to be
between 25 and 40m and at 150m, respectively. If this estimate is at all
accurate, it means that critical depths are not encountered on the Shelf,
since the average water depth is about 50m. Beginning in autumn extensive
vertical mixing occurs with ‘the cooling of surface waters and -an increase in
wind velocity. Shelf Waters are-mixed to the bottom during autumn and winter,
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thus the average plant cell within the water receives adequate light for
production. Plants have access to the nutrients dissolved within the entire
water c~'umn, and since production is limited by light omly, production can

proceed at a moderately high level.

Concentrations of chlorophyll decrease during autumn and winter, moving
from the Shelf to the Slope (Yentsch, 1977). As winter conditions intensify,
Slope chlorophyll concentrations become much lower than Shelf Water
concentrations. This is due to Slope Water being deep enough for eritical
depth conditions to occur, since these waters are mixed to a depth of 200m or
more. Therefore, although daily photosynthesis may equal -or exceed that of
‘Shelf Water (Ryther and Yentsch, 1958), the average plant cell within the
Slope Water column does not receive sufficient light to grow, thus production

proceeds at a low level,

In the spring vertical mixing is impaired first in shallow waters and then
progessively seaward into deeper waters ' (Yentsch, 1977). Following the
dévelopment of the thermocline, there is a brief period of ‘high production,
since the average cell above the thermocline is then exposed to much greater
radiation. Therefore, the spring bloom begins and then is impaired, first on
the Shelf and then progressively seaward to the Slope.'*Ihe'spring bloom is of
greACer magnitude in the Slope Water mass than in Shelf Watér, since the
nutrients have not been depleted by growth during the winter. Oligotrophic
conditions prevail in Shelf and Slope Water masses during the summer until the
cooling and mixing processes of autumn destroy the thermocline. The autumnal

bloom occurs during the transition from a stratified to.a mixed water column.

ZOOPLANKTON

Zooplankton are the passively swimming animals of the water column and
contain members of nearly every phylum. Zooplankton represent the second
trophic level of the food chain, since the group is dominated by herbivorous
crustacea (copepods, euphausiids, am%hipods, and decapods) which graze on the
phytoplankton. The zooplankton studies performed at the 106-Mile Ocean Waste
Disposal Site (Austin, 1975; Sherman et al., 1977; Harbison et al., 1977) have

confirmed the variable and transient nature of water masses in the area of the
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proposed and alternative sites. The composition of the zooplankton population
was found to be the result of mixing of the Shelf, Slope, and Gulf Stream
Water masses. Even within areas for which the water mass could be identified,
Snerman et al. (1977) could not differentiate species characteristics for the
area., However, the contour of diversity indices was such that a differen-
tiation could be made between Shelf, Slope, and Rise Waters (Chenoweth, 1976).
Copepod populations in Shelf Waters. were dominated by boreal assemblages
characterized by high abundance and few species, while the Slope and Rise
Water masses contained a mixture of subtropical and boreal assemblages
resulting in lower abundance of individuals and a greater number of species.
The seasbnal zooplankton biomass range was 7.7 to 1780 ml/1000 m3 in
summer, and 5.5 to 550 m1/1000 m3 in winter., The displacement volumes are
comparable with literature values for Shelf and Slope Water masses, The
dominant zooplankton species found at or near the. IOé-Mile Ocean Waste
Disposal Site during various seasons of the year are listed in Table A-16.

The most common copepod genera were Centropages, Calanus, Oithona, Euaugap-

. tilus, Rhincalanus, and Pleuromamma. Centropages and Calanus predominated in

the Shelf Water and in areas where Shelf Water mass intrusions occurred in the
Slope water. Calanus was least abundant in the offshore areas where water
stability suggested an oceanic origin. Mixing of waters was demonstrated by

the presence of Gulf Stream water in the center of the disposal site study

area, as indicated by the abundance of Rhincalanus, Euaugaptilus, Oithona, and
Pleuromamma. Copepods common to deep waters of the northwestern Atlantic,

Euchirella rostrata, were found at all the statioms.

The chaetognaths were dominated by Sagitta species and were most abundant
over the Shelf (greater than 23/m3) and least abundant begond the Shelf Break
(less then 10/m3). The euphausiids found at the 106~Mile Ocean Vaste Disposal
Site were a mixture of boreal-arctic and ‘'subtropical specie;, which were

dominated by Nyctiphanes couchii, a cold-water form. However, warm-water

species of the Euphausia and Stylocheiron genera were also dominant. -

Pteropods were dominated by species of lLimacina.

Neuston organisms associated with the air-sea interface were sampled at the
106-Mile Ocean Waste Disposal Site during various seasons. The results are

-summarized in Table A-1l7. ‘ '
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TABLE A-16
DOMINANT ZOOPLANKTON SPECIES IN THE
VICINITY OF THE 106-MILE OCEAN WASTE DISPOSAL SITE

: Summer | Winter | Spring-'| Winter
Group Species . 1972 1973 1974 1976

Copepods Centropages spp. 3/22
C. typicus 3/18 2/22

Clausocalanus arcuicoranis 2/18

Oithona similis : . 1/22
0. spinirostris 4/18

Pleuromamma borealis 1/22

P. gracilis 5/18 4/16 10/22

Pseudocalanus minutus S/16 1/22

Rhinczlanus cornutus 1/22

Temora longicormis 1/18

Euphausiids Euphﬁusia americana 2/21

Meganyctiphanes norvegica 1/16

Nyctiphane couchii . 7/21

Stylocheiron elongatum 4/21

Thysanoessa gregaria 2/21

Chaetognaths Sagitta enflata 4/16
' S. serratodentata 1/17
S. spp. 2/16 2/21
Pteropods Limacina helicina : 1/21 3/21

L. retroversa 3/21
trochiformis 4/17
sp. (Juveniles) | 1/18 4/17

iy

Note: Number of samples in which the species comprised 502 or more of the
individuals of that group/number of stations sampled

Source: Austin, 1975
The zooplankton from Cape Cod to Hatteras have been studied more or less
continuously for the past 50 years. The station locations of these studies

are shown in Figure A-10. However, many of these studies do not compare well

with one another due to the use of different techniques for sampling and the
L
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TABLE A-17
DOMINANT NEUSTON SPECIES IN THE
VICINITY OF TEE 106-MILE OCEAN WASTE DISPOSAL SITE

Summer | Winter Spring | Winter
Group : Species 1972 1973 1974 1976

Copepods Anomalocera patersoni 3/18 3/15

Calanus finmarchicus 3/15

Candacia armata 1/18

Centropages typicus 5/18 1/18

Clausocalanus arcuicornis 1/18 1/18

Labidocera acutifronms 4/18

Metridia lucens 1/15

Oithona similis I/iS

Pleufomamma gracilis 2/15 12/18

P. robusta _ 1/18

Rhincalanus nasutus - 1/15

Euphausiids Eukrohnia hamata 1/14

Euphausia brevis 1/13
E. krohnii 1/15 .
E. spp. _ 1/14

Meganyctiphanes norvegica . 2/14

Nematoscelis megalops ' 1/15

Nyctiphanes couchii 4/12

Stylbcheiron robustum s5/12

Chaetognaths Sagitta enflata 7/13
S. serratodentata 1/13 1/15 2/14
S. spp. . 1/13 1/15 3/14

Pteropods' Cavolina uncinata 1/12

Creseis virgula conica 1/12

Limacina helicina 2/15

L. retroversa 1/15

L. sp. (Juveniles) 1/13 4/15

Note: Number of samples in which the species comprised 507 or more of the
individudls of that group/number of statioms sampled '

Source: Austin, 1975
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Figure A-10. " Station Locatioms of Major Zooplankton Studies
in the Northeastern Atlantic
Source: Chenoweth, 1976

varied ways of expressing such parameters as abundance and biomass. Jeffries
and Johnson (1973) point out that most of the studies were, at best, of only a
few years' duration. Therefore, since few of them overlapped, the literature
is not cohesive., The data clearly show, however, that fluctuatiops occur not

only in the total mass of zooplankton, but in the abundance of some of the

more common Sspecies. -
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The most striking feature of the mid-Atlantic Bight zooplankton is the
near-complete dominance of calanoid copepods, numerically and volumetrically
(Grice and Harz, 1962; Falk et al., 1974). Copepods tend to show greater
diversity than any of the other zooplankton groups (Falk et al., 1974)." Nine
species of copepods have been found to dominate the zooplankton at various

times. These include Centropages typicus, Metridia lucens, Paracalanus

parvus, Pseudocalanus minutus, Oithona similis, Acartia tonsa, Temora

longicornis, Clausocalanus furcatus, and Calanus finmarchicus. The ctenophore

Pleurobrachia pileus and the pelagic tunicate Salpa fusiformis dominate

occasionally.

Early investigators found certain species of zooplankton were indicative of
the continental region from which the samples wére collected (Bigelow and
Sears, 1939; Clarke, 1940).. Grant (1977), using cluster analysis, examined
these indicator species and found that three distinct communities are present
throughout much of the year:> a coastal community, a central Shelf community,
and a Slope boundary (oceanic) community. Grant found that the coastal
community is identified in all seasons, except spring, by the great abundance

of the copepod, Acartia tonsa. During spring the coastal community is

characterized by the simultaneous occurrence of Centropages hamatus and

Tortanus discaudatus. Typical inhabitants of the central Shelf community

include Centropages typicus, Calanus finmarchicus, Segitta elegans, S.

tasmanica, Nannocalanus minor, and Parathemisto gaudichaudii. C. typicus is

the dominant organism, and with C. finmarchicus and S. elegans, is an
indicator of this central Shelf community. A distinct faunal boundary exists
at the Shelf break (200m contour), with the organisms occurring offshore of
this boundary being oceanic in nature. Useful indicators of this offshore

water type include Metridia lucens, Pleuromamma gracilis, Euphausia krohnii,

Meganyctiphanes norvegica, and Sagitta hexaptera. M. lucens has an extended

distribution over the Shelf during winter and spring, and M. norvegica is
found in spring (Gramt, 1977); however, other oceanic species are seldom found
more than 9 to 13 mmi inside the 200m contour (Sears and Clarke, 1940).

Occasionally, Shelf water becomes temporarily overridden with an oceanic
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species (e.g., Salpa fusiformis) which reproduces rapidly, but this is due to

local propagation, and is not an indication of an unusually large mixture of
Slope Water with Shelf Water, since other oceanic species occur only as traces

(Sears and Clarke, 1940).

Although information is lacking, a preliminary. description of the zoo-
plankton seasonal cycle can be given. Grice and Hart (1962) noted maximum
displacement volume occurred in July (0.76 ml/m3) and a minimum displacement
in December (0.04 ml/m3), a 20-~fold difference. Clarke (1940) reported a
10-fold seasonal difference; however, Grice and Hart (1962) considered their
December values low because of a missing station and believed that it should
be closer to 10 ml/ma, which would be comparable to Clarke's valuc. Shelf
Water exhibited a .much greater seasonal fluctuation (20-fold to 40-fold),
whereas the\Sargasso Sea volumes showed 1little seasonal variatioas.
Similarly, the numerical abundance of zooplankton varied seasonally in the
Slope water but with lesser magnitude than neritic areas. Maximum average
‘values (571/m3) occurred in September and minimum valués (36/m3) in July. The

March average.(Soa/m3) was similar to that of the Shelf waters (585/m3)._

The available biomass data for the mid-Atlantic Bight is summarized in
Table A-18. Grice and Hart (1962) determined the mean zooplanktéﬁ standing
crop in Shelf Waters was about three times greater than in the Slope Waters,
and in the Slope Water it was three to four times greater than those of the
more oceanic Gulf Stream and Sargasso Sea areas. If salps were included.in the
measurements, Slope Water zooplanktbn were four times less abundant than those
of Shelf Waters, and nine to ten times more abundant than the zooplankton of
the oceanic areas. This compares with Clarke's (1940) estimates (salps
included) of Slope Water zooplankton, four times less abundant than the Shelf
water zooplankton, and four times more than the more oceanic areas.
Examination of the numerical abundance, as well as the displacement volumes of
each taxonomic group, indicates this difference between Shelf and Slope Waters
is not dﬁe to the disappearance or decline of any one group of organisms but
apparently-to the general reduction of zooplanktom in Slope Water (Grice and
Hart, 1962),
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. TABLE A-18
ZOOPLANKTON BIOMASS IN THE MID-ATLANTIC BIGHT

. Displaced Volume Vet Heign: Net Mesn Depth Range
Region (ml/1,000m7) (mg/n”) (om) (m) Source

Western North Atlantic
Cosscal . 8,100 . 0.158 0 to 25 Riley (1939)
Slope water (spring) 4,300 0.158 0 to 50 Riley (1939)
Slope water (summer) 430 to 1,600 | 0.158 0 to 400 Riley & Corgy (1948)
Coastal (ycarly mean) 540 10 scrands/ca 0 to 85 Clarke (1940)
Offehore (yearly wean) 400 10 strands/cm 0 to 85 Clarke (1940
Cape Cod=Chesapeake Bay
Coastal .

( suzmer) ’ 700 to 800 Variasdble Bigelow & Sears (1939)

(-':innr) 400 Variable Bigelow & Sears (1939)
Concinental Slope
38° to 41°N (fall) 328 0.170 0 to 200 Yashoov (1961)
New York-Bermuda
Coastal wvaters .(yearly oean) 1,070 0,230 0 to 200 Grice & Hart (1962)
Slope vater (yearly mean) 270 ) l 0.230 % to 200 ' Crice & Hare (1962)

/

Several authors have noted that the most productive area for zooplankton
seems to be near the edge of the Continental Shelf. Grice and Hart's (1962)
data show the most consistent peaks of either biomass or numbers to be at the
outer Shelf or inner Slope stations. During March quantities for the inner
Slope exceeded (in biomass and abundance) those of all other areas: Riley et
al. (1949) noted from their summary of existing data the water at the edge of
the Shelf was unusually rich in zooplanktonm,

‘The published biomass and abundance relationships from coastal to oceanic
areas apply only to the surface zone, since most surveys had a maximum
sampling depth of less than 275m. Examination of the vertical distribution
and diurnal migration of zooplankton in Slope Waters indica:e; a significant

number of organisms reside below the surface zome (Leavitt, 1935, 1938;

Waterman et al., 1939). Leavitt's data (Figure A-11) show a series of peaks
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down to 2,000m, the highest occurring at 600 to 800m. It was determined that
between 40Z and 905 of the animals were in depths less than 800m; however,
only 20% to 50% of the total volume occurred above 200m. Waterman et al.
(1939) determined that the malacostracan crustacea of the Slope water migrated
200 to 600m vertically, in response to light stimulus. This implies there is
a large number of zooplankton unaccounted for by the surface surveys. Leavitt
(1938) concluded that the deepwater zooplankton maximum was not due to the
occurrence of a well-developed bathypelagic fauna, but comprises species such

as Calanus finmarchicus and Metridia longa, which are abundant in boreal

surface waters. He suggested that the deepest maximum resulted from the

intrusion of water masses which originated in shallow waters of higher

latitudes.
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Figure A-1l. Vertical Distribution of Zooplankton in Slope Water
Source: Leavitt, 1938
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The neuston (otganisms associated with the air-sea interface) of the
mid-Atlantic compose a unique faunal assemblage quite different from
subsurface popﬁlations. The neuston is dominated during the day by the early
life stages of fish, joined at night by the zoea and - megalopae stages of
decapod crustacea, primarily Cancer sp., which migrate vertically into the
neuston (Grant, 1977). The euneuston (organisms which spend their entire life
cycle in the surface layer) are usually less abuandant than the "facultative"
neuston (organisms which spend onmly part of their life cycle in the surface
layer), The euneuston are dominated by pontellid copepods and the isopod

Idotea metallica.

NEKTON

Nekton are marine organisms (e.g., fish, cephalopods, and marine mammals)
which have sufficiently strong swimming capabilities, maintaining position but
move against local currents, Nektoﬁ can be subdivided into three groups:
micronekton, demersal nekton, and pelagic nekton. Micronekton consist of
weakly swimming nekton (e.g., mesopelagic. fish and squid) which are commonly
collected in Isaac-Kidd Midwater Trawls. Demersal nekton are the ‘extremely
motile meémbers of the nekton associated” with the bottom, whereas pelagic
nekton inhabit the overlying waters. Since nekton schools are highly mobile,
migrate over long distances, and have unknown depth ranges, data on these
organisms are limited and qualitative. - ' '

Investigations of midwater nekton at the 106-Mile Ocean Waste Disposal Site
by Krueger et al.,, (1975, 1977) have shown the community to be dominated by
micronekton, gonostomatid, and myctophid fishes. During the day most fishes
are found at considerable depths (greater than 200m), but at night large
numbers of the population migrate to the upper layers of the water column.
During the day between 50% .and 80%Z of the catch in the upper 800m were
composed of Cyclothone species (family Gonostomatidae), while lanternfish
(family Myctophidae) made up .l14% to 35%. Cyclothone species remain at depths
greater than 200m, day and night, while lanternfish migrate upwards at night,
at which time they account for 95% of the catch in the upper 200m. Above 800m
at night the proportion of the population made up of Cyclothone species

decreases, with a concomitant increase in the lanternfish portion, probably as
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a result of lanternfish migration from below 800m and becoming more easy to
catch at night. An estimated 207 of the population of lanternfish migrate
from below 400m during the day, to the upper 200m at night; one-third to two-

thirds of which reach the upper 100m (Krueger et al., 1977).

Most of the Cyclothone catch at the 106-Mile Ocean Waste Disposal Site was
attributable to C. microdon and C. braueri, tﬁe.first and third most, abundant
species for all areas and seasons. C. microdon is most abundant below 500m,
while C. braueri predominates above 600m. Both species appear to occur in
generally shallower waters in winter rather than in summer. Of the 50 species
of lanternfish captured, only four were abundant. Krueger et al. (1977)

reported Ceratoscopelus maderensis as the second most abundant species

overall, but only by virtue of a single extremely large sample. Otherwise,

this species was only moderately abundant during winter and rare or entirely

absent during summer. Hygophum hygomi and Lobianchia dofleini were moderately

abundant during summer but were virtually absent during winter. Adult

Benthosema glaciale were abundant during winter, but during summer the species
was 6nly moderately abundant, and composed primarily of juveniles. Cyclothone
and lanternfish contributed between 25% and 70%Z of the total biomass in the
upper 800m, dependent on area and .diel period. Therefore, small numbers of
larger species contribute greatly to the total fish biomass. Krueger et al.
(1977) found that larger fish inhagfg depths greater than 300m and speculated
that these fish concentrate toxic materials as a result of feeding on smaller

fishes and larger =zooplankton. Only five species,” Benthosema <laciale,

Lepidophanes guentheri, Cyclothone pallida, C. braueri, and C. microdon were

taken in all areas and seasons.

Rrueger et al. (1977) concluded that the 106-Mile Ocean Waste Disposal
Site in summer and winter was characferized by Slope Water fish fauna, upon
which Northern Sargasso Sea fauna (presumably transported to the site by
warm-core eddies) were superimposed.. The Sargasso Sea species, present in
summer, were less abundant in winter, suggesting that their presence and

abundance are dependent on eddy size, age, and/or core temperatures.

The most common pelagic nekton in the 106-Mile Ocean Waste Disposal Site

include the tunas, bluefin (Thunnus thynnus), yellowfin (T. albacares), bigeye
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(T. obesus), albacore (T. alalunga), swordfish (Xiphias gladius), lancetfish

(Alepisaurus spp.), blue shark (Prionace glauca), mako shark (Isurus

oxyrinchus), and dusky shark (Carcharhinus obscurus). All of these species

are seasonal migrants north of Cape Hatteras and feed on a variety of prey
(Casey and Hoenig, 1977). Approximately 50% and 30% of the tuna diet consist
of fish and cephalopods, respectively. Crustaceans and miscellaneous
organisms comprise the remainder of the diet. Swordfish feed on surface fish
(e.g., menhaden, mackerel, and herring) and a variety of deepwater fish and
cephalopods. Llancetfish feed on small fish and zooplankton. The blue and
mako sharks feed mostly on small fish and cephalopods, while other sharks feed

mainly on teleosts.

The cetaceans (whales and dolphins) are wide-ranging marine mammals which
use the Slope Water of the mid-Atlantic Bight. There are, however, very
little data on which species are found in the Slope Water and the role this
region takes in their life history. The species of cetaceans found in the
mid-Atlantic, their range, distribution, and estimated abundances are
sutmarized in Table A-19. From the available data on cetaceans in offshore
waters, it appears that'the Slope Waters serve as a migratory route between
northern summering grounds and southern wintering grounds (Chenoweth et al.
1976). The proximity of rich féeding grounds along a north south mlgratxon
route’ would make the Slope Waters an extremely attract1ve region to the
cetaceans, The 200m isobath appears to be the inshore boundary for the

dxstrxbut1on of some of the larger species,

Five species of sea turtles are known to be associated with mid-Atlantic
coastal and Slope Waters (Table A-20). Four of the species (hawksbill,
leatherback, green, and Atlantic ridley) are endangered, and the loggerhead is

threatened. Leatherbacks (Dermochelys coriacea), loggerheads (Caretta

caretta), ridleys (Lepidochelys kempi), and green turtles (Chelonia mydas) are

regular migrants in East Coast waters, usually most numerous from July to
October, at which. time the turtles follow their primary food (Jellyfxsh)

inshore, The exact migration route used by these organisms is not known.
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SPECIES SUMMARY OF CETACEANS

TABLE A-19

Family

Conmon Name

)

Species Name

Western Atlantic
Range and Distribution

Nabitat

Estimated
Abundance in
Western North aclantic

#
Balaenidae

*
8alaenopteridae

R &
Balaenopteridae

*
Balaenopteridae

Balaenopteridae

*
Balaenopteridae

Delphinidae

Right whale

Blue whale

Sei whale
t.

Finback whale

Minke whiéle

Humpback whale

Killer whale

Eubalaena

glacialis

Balaenoptera
musculus

Balaenoptera

borealis

Balaenoptera

physalus

Balaenoptera

acutorostrata

Megaptera
novaeangliae

Orcinus orca

New England to Culf of
St. Lawrence; possibly
found as far south as
Florida

Culf of St. Lawrence to
Davis Strait; routinely
sighted on banks
fringing outer Gulf of
Maine; population much
reduced from original
number of about 1,100
in western North
Atlantic

New England to Arctic
Ocean

Population centered
between 41°21°'N and
57°00°'N, and from
coast to 2,000m
contour

Chesapeake Bay to
Baffin Island in
summer; eastern Culf
of Mexico, northeast
Florida, and Bahamas
in winter .

Common near land, but
can be found in deep
ocean

Tropics to Creenland,
Spitzbergen, Baffin Bay

Pelagic and coastal;
not normally inshore

Pelagic, deep-ocean;
however, occasionally
approaches land in
deepwater regions
(e.g., the Laurentian
Channel of the St.
l.awrence River)

Pelagic; does not
vsually approach coast

Pelagic, but enters
bays and inshore waters
in late summer

Pelagic, but may stay
nearer to shore than
other rorquals (except
humpback)

Approaches land more
closely and commonly
than other large
whales; also found in
deep ocean

Mainly pelagic and
oceanic; however, they
do commonly approach
const.

100 to 1,000

Generally not common;
some sightings expected
in offshore regions; no
estimates

1,570 (oft Nova Scotia)

7,200

No estimates

800 to 1,500

No estimates; appar-
ently not seen as
commonly as in more
northerly areas
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TABLE A-19. (continued)
Estimated
Western Atlantic Abundance in
Family Common Name Species Name | Range and Distribution ltabitat Hestern North At lantic
Delphinidae Saddleback dolphin | Delphinus Caribbr:an Sea to New- Seldon found inside Poorly known; probably
, delphis foundtand; very wide 190m contour, but does more common than avail-
ranging; may be most frequent seamounts, able records: indicate;
widespread and abundant escarpments, and other may be more commuon in
delphinid in the vorld offshore features Massachusetts Bay; no
estimates
Delphinidae Atlantic pilot Globicephala | New York to Greenland; Pelagic (winter) and Host commun whale seen
vhale mel aena especjally common in coastal (summer) in Cape Cod Bay;
Nevfoundland Schools of up to 300 on
' Georges Bank; no
estimates
Delphinidae Bottle-nosed Tursiops Argentina to Greenland, Usually close to shore Rare, especially in
dolphin truncatus but most common from and aear islands; inshore regions; wo
Florida, West Indies, enters bays, lagoons, estimates
and Caribbean to New and rivers
Englaand
Delphinidae Grampus; Crey Grampus Ranges south from Coastal waters; habitat | Uncommon, but possibly
grampus, Risso's griseus Massachusetts poorly known not rare; no estimates
dolphin
. * . .
Physeteridae Sperm whale Physeter Equator to SO°N (females Pelagic, deep-ocean Estimated 22,000
vhale catadon snd juveniles) or Davis inhabit North Atlantic
Strait (males) Ocean
Physeteridae Pygmy sperm Kogia Tropics to Nova Scotia Pelagic in warm ocean Very rare; only one
vhale brevlcegs waters record
Ziphiidae Bottle-nosed Hyperoodon Rhode Island to Davis Pelagic; cold temp- Poorly known; between
vhale ampullatus Strait erature and subarctic 260 to 700 taken
vaters anavally in North
Atlantic Ocean betwecn
1968 and 1970
Zipl.iidae True's beaked Hesoplodon Nocrthern Florida to Nothing is kaown Extremely rare; poorly
whale mirus Nova Scotia known
Ziphiidae Dense-beaked Hesoplodon Tropics to Nova Scotis Probably pelagic in Extremely rare; stray
whale densirostris tropical and warm visitor
waters

*
Endangered Species

Source:

Chenoweth et al., 1976
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THREATENED AND ENDANGERED TURTLES FOUND IN MID-ATLANTIC SLOPE WATERS

TABLE A-20

Common Name

Species Name

Geographic-Bathymetri& Range

Habitat

Reason for Decline

*iawksbill
turtle

*Leatherback
turtle

tLoggerhead
turtle

*Green
“turtle

fAtlantic
. -Xidley

Eretmochelys

imbricata

Dermocnelys

coriacea

Caretta
caretta

Chelonia
mydas

Lepidochelys
kemgii

Tropical waters; rare in New
England waters; nests on
Carribean shores and along
Atlantic coast to Brazil on
undisturbed beaches

New England waters summer-—

autumn; closely associated
with Slope waters during

New England waters summer-
autumn; migrate Atlantic

coast to/from Sargasso
Sea

Occasionally seen in New
England waters in summer;
tropical oceans; rare
north of Cape Cod

New England waters during
summer months; breeds on
more tropical beaches

Deep ocean

Highly pelagic;
feeds on pelagic
jellyfish

Frequently
sighted in
coastal waters;
more littoral
than leather-
bill

Deep Slope
waters between
Gulf Stream

and littoral
feeding grounds

More littoral

than leather-

back or hawks-
bill

Heavily exploited
for shell

Some slaughter by
fishermen; eggs
collection on
breeding grounds

Predation by
raccoons and -people;
egg destruction of
breeding beaches
due to coastal
development

Reduction of

breeding grounds
and commercial
exploitation

Eggs plundered on
breeding beaches

*Endangered species
fThreatened species



BENTHOS

The benthos of the proposed and alternative sites lie at abyssal depths in
the lower mid-Atlantic antinental Slope and in the Continental Rise.
Research on the faunal assemblages of the Continental Slope commenced only
recently and centered around the contributions of comparatively few workers.
This accounts for the sparse amount of data concerning Continental Slope
benthic populations. There is substantial evidence, however, that the major
components of faunal assemblages at various Slope depths do not change
significantly throughout the mid-Atlantic and neighboring areas (Larsen and

Chenoweth, 1976; Rowe et al., 1977; Pearce et al., 1977).

Variations in sediment types are generally recognized as the primary
factors influencing benthic faunal distributions in the mid-Atlantic Shelf.
These factors, however, are of doubtful importance in influencing benthic’
faunal distributions in the proposed alternative site areas, due only to
slight sediment variations within similar areas (Rowe and Menzies, 1969).
Temperature can be discountgd as an important factor since no seasonal changes
or variathds.with depth occur below 1,000m (Larsen and Chenoweth, 1976; Rowe
and Menzies, 1969). It has not been determined to what extent species~-
interaction within any chosen site determines the faunal composition and
zoning regime, but competitive exclusion may be a critical factor (Sanders and

Hessler, 1969). .

Deep-sea nutrition ié one of the most important.fac:ors influencing benthic
faunal distributions in the site regions. Larsen and Chenoweth (1976) believe
the lower levels of available organic carbon at greater depths are Ley factors
determining faunal biomass and densities in the deep benthos., The importance
of competitive exclusion mentioned above relates directly to the abundance and

distribution of nutrients.

The food materials of the benthic fauna in the. proposed and alternative
sites, the associated food sources, and transport mechanisms are not
completely known. Several dominant species of fish in the 106-Mile Ocean Waste
Disposal Site are known to feed strictly on the epibenthic and infaunal

invertebrates, but other fish feed primarily on pelagic items (Cohen and
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Pawson, 1977; Musick et al., 1975). Most of these pelagic species were
diurnal migrants correlating with the views of Sanders and Hessler (1969)
regarding the importance of these migrants in efficient transport of food from
the euphotic zone to deeper layers. The majority of fish at the site are
probably generalized feeders, since this is characteristic of the fish at
deeper depths (Haedrich et al., 1975) and many generalized feediné fish have
been found at the site (Musick et al., 1975). '

nged on studies at the 106-Mile Ocean Waste Disposal Site by Jones and
Haedrich (1977) and Pearce (1974) the dominant epibenthic and infaunal
invertebrates of the proposed and alternative sites are believed to be deposit
feeders whose abundance and distribution would depend on the availability of
detrital food items. It is generally recognized that the food supply of the
benthos originates from shallower areas, particularly the euphotic =zone,
(Sanders "and Hessler, 1969) but the primary method by which the food 1is
transported to the deeper layers is uncertain. The most important trans-
portation of detritus (to’ the benthos of the site) is probably the passive
sinking of potential food items. Turbidity currents may also play some minor

part, but their role has been discounted (Sanders and Hessler, 1969). '

Many authors have recognized distinct quantitative and quélitative zones of
distribution for the benthic fauna in Continéntal Slope areas of the
mid-Atlantic, The number and demarcation of zones may vary bétween authors,
but all authors center the zones on one gxis, horizontal or vertical, to the
Slope. Cohen and Pawson (1977) mention a horizontal distribution pattern of
benthic fish and invertebrates at the site.. They observed great variance in
the abundance of the four most commonly seen epibeathic invertebrates from one

site area to the next, but were hesitant to label this distribution as patchy.

. Surveys of the benthos in the 106-Mile Ocean Waste Disposal Site have found
no species of present commercial importance, and only a few of potential
importance., The shellfish commonly harvested on the adjaéént shelf, including
the surf clam, sea scallop, and southern quahog, do not extend their ranges to

the Continental Slope. The lobster, Homarus americanus, is presently fished

in Canyon and Shelf areas to the north and west (Pratt, 1973). The red crab,
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Geryon quinquidens, is a potential -commercial species of the mid-Atlantic but

is found only in Slope areas to the north and west (Musick et al., 1975;
Pratt, 1973).

No demersal fishes of commercial importance are presently being harvested
from the vicinity of the proposed site, and only a few poteutial species have

been found in the region. Two dominant site §pecies, Coryphaenoides rupestris

and Alepocephalus agassizii, have been experimentally harvested by the Russian

and British fishing industries from areas west of the 106-Mile Ocean Waste
Disposal Site. The 106-Mile Ocean Waste Disposal Site is known to serve as a

nursing ground for Glyptocephalus cynoglossus, the adults of which support a

fishery elsewhere (Musick et al., 1975). The previously recommended site
(Paige et al.,, 1978) encompasses Shelf areas popular among foreign fishing

industries.
BIRDS

Thirty-nine species of marine birds (Table A-21) are known to frequent the
offﬁhore and coastal waters of thé mid-Atlantic Bight (Gusey, 1976; Heppner
and Gould, 1973; Murphy, 1967). The abundances range from occasional to
common, and most often exhibit migratory or seasonal variability. A few
species are thought to be rare or endangered in some parts of their range;
however, none are considered endangered species in the region of the

mid-Atlantic Bight,

Wilson (1967) lists nine pelagic'birds as regular (year-round) inhabitants
in the vlcinity of the proposed Incineration Site: the North Atlantic
shearwater, greater shearwater, sooty shearwater, Leach's storm petrel,
Wilson's storm petrel, gannet, red phalarope, northern phalarope, and
parasitic jager. Moore (1951) presents observational information for several
of these birds. For all reported species winter observations show that few
birds frequent the proposed site region between November and March. The
summer months between April and October produce the greatest number of bird

sightings. May and June sightings generally produce the highest average

counts.
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TABLE A-2l
. MARINE BIRDS AND MIGRATORY WATERFOWL OF THE
MID-ATLANTIC BIGHT AREA WHICH USE WATERS MORE THAN 5 MILES OFFSHORE

- Distribution
Frequency
Common Name Scientific Name In Area* " Status Pelagic Litzoral
Black-capped petrel Pterodroma hasitata (o] X
Gannet. Morus bassanus C, AM X X
Red phalarope Phaloropus fulicarius CM X X
Northern phalerope Lobipes lobatus [} X X
Pomerine jaeger Stercorarius pomarinus 0 X X
Parasitic jaeger Stercorarius parasitlicus RM X X
Long-tailed jaeger Stercorarius logicaudus [«] X .
Black-legged kittiwake Rissa tridactyla cw X X
Arctic tern Sterna paradisaca [} X
Skua Catharacts skua (4] X X
Razorbill auk . Alea torda 0 X £
Common murre Uria aalge 0 X X
Thick=billed murre Uria lomvia 0 X X
Dovekie Plautus alle [¢] X X
White~tailed tropic bird Phaethon lepturus 0 X
Blue-faced booby Sula dactylatra C (in south) Peripheral X
Frigate bird Fregata magnificens 0 (in south) X
Common loon Gavia immer G, SA X
Red=-throated loon Gavia stellata C, SA X
Red-necked grebe Podiceps grisegena U, sC X
Horned grebe Podiceps auritus C, SA X
Common goldeneye Bucephala clangula cW X
Bufflehead Bucephala albeola C, AW N X
-Oldsquaw Clangula hyemalis C . X
Common e¢ider | Somateria mollissima C, AW X
White-winged scoter . Melanitta degland: AM X
Surf scoter Melanitta perspicillata C, AM X
Common scoter Oidemia nigra C, AM X
Fulmar Fulmarus glacialis [o] X X
Cory's shearwater Puffinus diomedea C, AM X X
Greater shearwater Puffinus gravis 0 X X
Sooty shearwater Puffinus griseus [¢] X X
Audubon's shearwater Puffinus puffinus 0 X X
Manx shearwater Puffinus puffinus 0 Threatened X
(Hawaii)

Leach's storm petrel Oceanodroma leucorhoa o] Declining X X
Wilson's storm petrel Oceanites oceanicus ¢’ Declining X X
Frigate storm petrel Pelagodroma marina o] X
Harcourt's storm petrel Oceanodroma castro o} X
Bermuda petrel Pterodroma cahow 0 X
*0 = Occasional CW = Commm in winter ‘
C = Common . SA = Seasonally abundant
AM = Abundant migrant SC = Seasonally common ~
CM = Zommon migrant AW ® Abundant in winter
RM = Regular migrant; .

Sources: Compiled from Gusey, 1976; Heppner and Gould, 1973; Murphy, 1967
Several bird migration routes occur over the western north Atlantic Ocean
and are used by numerous species of terrestrial and marine birds (Williams and
Williams, 1978b), as shown in Figure A-12. During annual autumnal migration
perhaps 100 million birds leave northeastern coastal areas for the'Caribbean
L}

1 X
Islands cr South America.
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Figure A-12. Bird Migration Routes
Source: Adapted from "An Oceanic Mass Migration of
Land Birds," T.C. Williams and J.M. Williams '
Copyright© 1978 by Scientific American, Inc. All rights reserved.
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The actual numbers of species using the routes are still uncertain, but the
Manomet Bird Observatory located at Manomet, Massachusetts, maintains a list
of birds known to use the routes (Table A-22). This list includes terrestrial

and marine birds observed in the western North Atlantic.

Bird migration routes from North America to the Caribbean Islands and South
America (Figure A-12) are based on radar observations from Halifax, Cape Cod,
Wallops Island, Bermuda, Miami, Puerto Rico, Antigua, Barbados, and Tobago,
Broken lines indicate two sets of possible routes, one for birds flying along
or near the North American coast, and the other for birds making most of the
trip over the ocean. Triangles indicate the relation of the wind to the
heading and track of the birds., Dotted lines show the direction of the yind
(with relative wind speed indicated by the length of the line). Dash-dot
lines show the average heading of the birds, and solid lines show their

average ;track,

FOREIGN FISHERIES

Foreign fishing activity is an important commercial .enterprise in the
oceanic region of the Norrh Atlantic Ocean. Japan is the dominant country
maintaining fleets fishing in the open ocean off the U.S. Atlantic coast,
utilizing longlining as the primary method for the capture of pelagic fish.
Taiwan and Korea fish the area intermittently with similar gear. .Fishing
ships follow the migratory pathways of tuna, paying particular attentiom to

surface water temperatures.,

Sets are made with gear consisting of a longline (100 km) with floats, and
radio beacons or light buoys spaced every 368m and connected by a length of
line approximately 20m long. Between the floats are six branch lines
(gangions) 23m long. At the end of the gaﬁgions are hooks (of differing
sizes, depending on fish to be captured) that are baited with squid, mackerel,
or saury. 4 set usually consists of 2,160‘hooks, which are deployed and
retrieved within a 24-hour period. When giant bluefin are sought a shorter
longline with fewer hooks is used because the vessel must stop to land each

“fish.
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TABLE A-22

COMMON TO ABUNDANT BIRD SPECIES MIGRATING ANNUALLY
FROM NORTE AMERICL TO THE CARIBBEAN ISLANDS AND SOUTH AMERICA

Pied-billed Grebe

White~tailed Tropic-Bird

Great Blue Heron
Little Blue Heron
Black Duck
Green-winged Teal
Blue-winged Teal
American Widgeon
Merlin (Pigeon Hawk)
Sora Rail

Common Gallinule

" American Coot
Semipalmated Plover
Killdeer .
American Golden Plover
Black-bellied Plover
Ruddy Turnstone

Common Snipe

Spotted Sandpiper
Solitary Sandpiper
Greater Yellowlegs
Lesser Yellowlegs
Pectoral Sandpiper
White-rumped Sandpiper
Least Sandpiper
Short-billed Dowitcher
Stilt Sandpiper
Semipalmated Sandpiper
Sanderling

Red Phalarope

Pomarine Jaeger

Great Black-backed Gull
Herring Gull

Ring-billed Gull
Common Tern

Arctic Tern
Yellow-billed Cuckoo
Common Nighthawk
Belted Ringfisher

‘Yellow-bellied Sapsucker

Barn Swallow

Hermit Thrush

Cedar Waxwing
Red-eyed Vireo
Black-and-White Warbler
Prothonotary Warbler
Parula Warbler
Yellow Warbler
Magnolia Warbler
Cape May Warbler
Myrtle Warbler
Black-throated Green Warbler
Blackpoll Warbler
Western Palm Warbler
Ovenbird

Northern Waterthrush
Yellowthroat

Hooded Warbler
American Redstarf
Bobolink

Baltimore Oriole
Indigo Bunting
Common Redpoll

Pine Siskin

Savannah Sparrow

Snow Bunting )

Source:
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Ir order to evaluate the fishery cf the middle Atlamtic area, including the
proposed Incineration Site, information from the National Marine Fisheries
Service (NMFS), Foreign Fisheries Observer Program, Southeast Region (Table

A-23) and the Japanese Far Seas Laboratory (Table A-24) are utilized.

The U.S. Observer Prograﬁ maintains a 202 coverage of foreign fishing
effort in U.S. waters; thus, the overall effort and catch is estimated by
applying a factor of 5 to the observations of U.S. fisheries personmnel. U.S.
Observer statistics utilized in this discussion are taken from NMFS statistics
for the oceanic region between 71°00'W to-74°00'W and 37°00'N to 39°00'N. The
Japanese statistics are reported for two J5-degree-square areas. A western
area, bounded by 75°00'W to 70°00'W and 35°00'N to &40°00'N, contains the
proposed site. An eastern area, bounded by 70°00'W to 65°00'W and 35°00'N to
4L0°00'N, lies in the Sargasso Sea. U.S. Observer data have been obtained for
an area 15 times larger than the proposed Incineration Site, whereas Japanese
statistics are from areas 57 times larger than the proposed site. The object
of the following comparison is to determine, on the basis of available
information, if the proposed site area produced greater catch per unit effort
than the larger area along the migratory pathway of tunas. 0f secondary

importance is quantity and fish species caught.

U.S. Observer data report fishing efforts that occurred in January, July,
and November 1979, and August through December 1980. The greatest number of
sets in a single month (November 1979) was 14; with 11 in September 1980. The
only year that may be directly compared is 1979, based on U.S. Observer data
and Japanese catch reports. This comparison is reported as 1979 extrapolation

of 100% coverage for 75° to 70°W, 35° to 40°N (Table A-23).

To compensate for the disparity between the smaller U.S. Observer surface
érea and the larger Japanese statistical area, a factor of 4.17 has been
applied to the U,S. Observer data. Similarly, the 1979 extrapolation of 100Z
coverage also includes a factor of 5 to account for the 20% coverage by U.S.
Observer Program. These data indicate that the U.S. Observer area had

proportionately the same number of sets as the larger Japanese statistical
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TABLE A-23°

NUMBERS OF FISH CAUGHT PER YEAR BY GEOGRAPHICAL LOCATION

Buefia

Bigeye

Yellowfin

Skipjeck

Aldacore

Blackiin

Little
Tune

Alentic
Bonite

.
Tuna

Mlue
tarlia

hite
Harlin

Sallfieh

Swordf{iah

Sharks

Other
Flat

202 Cove
U.8. Cbeerver Date

11° to 74°¥; 37° to I9°N
(1919)

Extrapotation of 100X
Coverage

73° to 70°¥; 33° to AO°N
{(Axd.1223)

ey

20X Coversge

U.8. Observer Date

7M° to 14°W; )1° to I9°N
(1980)

U.85. Obsecrver Date

71° to 74°W; 371° to J4°m
Totel (1979 and 1980)

(A s0C)

U.8. Observer Data

T1° to T4°M; 37° to ¥9°m
Average per year
(AeCs+ )

100 Coversge per year
Estinate for 71° o 747V
37° to 39°n (E = 3)

100Y Coverege per yeasr
Betinate for 10° to 73°W;
33° to AO°N (F x 4.17)

Est{mete of I Species
Compoeltion

35° to 40°W; 70° to I3°W
(1979 ond 1980)

19

)96

)

42

105

438

6,191

a1}

3

169

1,043

3,609

(134

3,793

199

300

2,08%

3t

(3]

42

0.12

109

6,483

400

100

1,000

4,170

354

30

L3

kL

120

300

1.

n

363

3

A2

103

438

12,760

n?

1,344

672

3,360

14,011

33.42

13

11,01)

399

1,114

3,033

12,656

p23

SUnidentified

Sources: WMFS, Routhwest Region 1974-1979; Jepenese Far Secas Lsbocstory, 1974-1919



TABLE A-24

JAPANESE CATCH STATISTICS BY YEAR FOR TWO
NORTH ATLANTIC STATISTICAL AREAS

(Numbers of Fish)

Sets

Bluefin

Hooks Albacore | Bigeye | Yellowfin
15° to 40°N; 70° to 75°W
1974 565 1,191,816 17 2,865 2,561 22,136
1975 436 925,107 5 4,500 11,679 12,531
1976 695 | 1,520,737 2,194 7,025 8,568 13,194
1977 307 644,740 839 3,897 4,223 7,398
1978 684 | 1,443,783 4,955 5,126 13,243 13,827
1979 393 894,093 7 2,959 3,033 13,851
Total (6 years) 3,080 | 6,620,276 8,017 26,372 43,307 83,437
Average per year 513 1,109,379 1,336 4,395 7,218 13,906
35° to 40°N; 65° to 70°W
1974 221 465,377 1,770 3,857 1,307 6,873
1975 61 131,697 9 583 809 1,365
1976 649 ’I,AOA,AGS 4,528 10,149 7,451 16,556
1977 651 1,311,276 13,921 17,379 8,400 1,381
1978 554 1,186,302 1,297 7,164 9,398 7,534
1979 776 | 1,618,680 2,361 15,607 9,174 13,631
Total (6 years) 2,912 | 6,117,797 | 23,886 54,739 36,544 - 47,340
Average per year QBS 1,019,633 3,981 9,123 6,091 7,890

Source: Japanese Far Seas Laboratory, 1974-1979

area, with a prediction of 396 sets, based on U.S.
A-23), and 393 sets reported by the Japanese fleet in 1979 (Table A-24).

data also indicate that effort was directe

other smaller tunas) from 1974 to 1980,

set.
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Numbers of tuna caught (as reported by the Japanese) are highly reliable;
whereas numbers of other fish caught are less useful. This is true because
all other fish are prohibited by the 200-mile limit (Federal Register, 1978),
and a directed fishery must (by definition) produce greater than 50% of the
fish being sought., U.S. observer data are the best information on incidental

catch (fish other than tunas).

A comparison of estimated catch of tunas with the reported catch indicates
that bigeye are sometimes caught more frequently in the U.S. Observer area
than in the Japanese statistical area; yellowfin, however, appear tc be caught
more oftén (by a factor of 5) somewhere other than in the U.S. observer area.
The albacore catch is evenly distributed. Incidental catches appear to be
composed of roughly equal numbers of sharks and other pelagic fish, including
lancetfish,. wahoo, king mackerel, and dolphin. Sharks are mako, blue, and
thresher, with blue sharks probably being the most numerous. Billfish are
mostly white marlin and swordfish,

\

To -determine if the western Japanese statistical area §75° to 70°W and
35° to 40°N) produées more fish than the eastern Japanese statistical area
(70° to 65°W and 35° to 40°), Japanese catch statistics for 1974 through 1§79.
were examined. Over that 6-year period 51% of combined effort was expended in
the western area, whereas 497 was expended in the eastern are;. Catch of each
species (per unit effort) was varied during eacﬁ year vithig each area, but
over the entire 6-year period it can be concluded that albacore and giant
bluefin are produced more from the eastern area, whereas yellowfin are caught_

more frequently in the western area. Bigeye are only slightly more abundant

in the western area than the eastern.
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ANNEXES TO THE INTERNATIONAL CONVENTION
ON THE PREVENTION OF MARINE POLLUTION BY DUMPING
OF WASTES AND OTHER MATTER

AXNEXES

ARTICLE IV

1. In accordance with the provisions of this Convention Contract-
ing Partics shall prohibit the dumping of any wastes or other matter
in whatever form or condition except as otherwise specified below:

(a) the dumping of wastes or other matter Jisted in Annes I
is prohibited; ‘ )
(d) the dumping of wastes or other maiter listed in Annex 11
requires a prior special peymit; - :

(¢) the dumping of all other wastes or matter requires a prior

general permit.

2. Any permit shall be issued only after careful consideration of all
the factors set forth in Annex ITI, including prior studies of the char-
::{:terist.ics of the dumping site. as set forth in Sections B and C of that
Annex.

3. No provision of this Convention is to be interpreted as prevent.-
ing & Contracting Party from prohititing, insofar as that Party is -
concerned. the durping of wastes or other matter not mentioned in
Annex I. That Party shall notify such measures to the Organisation.
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ANNEX 1

1. Organohalogen compounds.

2. Mercury and mercury compounds.

3. Cadmium and cadmium compounds. -

4, Persistent plastics and other persistent synthetic materials, for
example, netting and ropes, which may float or may remain in suspen-
sion in the sea in such & manner as to interfere materially with fishing,
navigation or other legitimate uses of the sea. -

5. Crude oil, fuel o1, heavy diesel oil, and lubricating oils, hydrauli
fluids, and any mixtures containing any of these, taken on board for
the purpose of dumping. . :

6. High-level radio-active wastes or other high-level radio-active
matter, defined on public health, biclogical or othér grounds, by the

* competent international body in this field, at present the International
Atomic Energy Agency, as unsuitable for dumping at sea.

7. Materials' in whatever form (e.g. solids, liquids, semi-liquids,
:;"'_ees er in a liring state) produced for biological and chemical war-

are, :

8. The preceding paragraphs of this Annex do not apply to sub-
stances which are rapidly rendered harmless by physical, chemical or
Dbiological processes in the sea provided they do not:

(1) make edible marine organisms uripalatable. or

(i1) endanger human health or that of domestic animals.
The consultative procedure provided for under Article XIV should
be followed by a Party if there is doubt about the harmlessness of the
substance. :

9. This Annex does not apply to wastes or other materials (e.g.
sewzage sludges and dredged spoils) containing the matters referred to
in paragraphs 1-5 above as trace contaminants. Such wastes shall be
subject to the provisions of Anneses II and III as appropriate.

. ANNEX I
The following substances and materials requiring special care are
listed for the purposes of Article VI(1) (a). .
A. Wastes containing significant amounts of the matters listed
below: : :
arsenic
lead and their compounds
copper
zine -

organosilicon compounds

cyanides

fluorides

pesticides and their by-products not covered in Annex I.
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B. In the issue of permits for the dumping of large cg:antities of
acids and alkalis, consideration shall be given to the possible presence.
in such wastes of the substances listed in paragraph A and to the fol-
Jowing additional substances:

beryllium

;}i’:ﬁsmm and their compounds

vanadium /] - _ . :

C. Containers, scrap metal and other bulky wastes liable to sink to
the sea bottom which may present a serious obstacle to fishing or
navigation. . . . .

D. Radio-active wastes or other radio-active matter not included in
Annes I In the issue of permits for the dumping of this matter, the
Contracting Parties should take full account of the recommendations
of the competent international body in this field, at present the Inter-
national Atomic Energy Agency.

ANNEX IO

Provisions to be considered in establishing criteria governing the
issue of permits for the dumping of matter at ses, taking into account
Article IV(2),include: .

A. Characteristics and composition of the matter

1. Total amount and average composition of matter dumped (e.g.
per vear).

2. Form, e.g. solid, sludge, liquid, or gaseous.

3. Properties: physical (e.g. solubility and density), chemical and
biochemical (e.g. osygen demand, nutrients).and biological (e.g. pres-
ence of viruses, bacteria, yeasts, parasites).

4. Toxicity. :

5. Persistence: physical, chemical] and biological .

6. Accumulation and biotransformation in biological materials or
sediments. '

7. Susceptibility to physical, chemical and biochemical changes and
interaction in the aguatic environment with other dissolved organic

and inorganic materials.
8. Probability of production of taints or other changes reducing

. marketability of resources (fish, shellfish, ete.).
B. Characteristics of dumping site and method of deposit

1. Location (e.g. co-ordinates of the dumping area, depth and
distance from the coast), Jocation in relation to other areas (e.g.
amenity areas, spawning, nursery and fishing areas and exploit.abfe
resources). - :

2. Rate of disposal per specific period (e.g. quantity per day, per
week, per month).

B-3



3. Methods of packaging and containment, if any.

4. Initial dilution achieved by proposed method of release.

5. Dispersal characteristics (e.g. eflects of currents, tides and wind
on horizontal transport and vertical miring).

. 6. Water characteristics (e.g. temperature, pH,'sa.linitg, stratifica-
tion, oxygen indices of pollution—dissolyed oxygen (DO), chemical
orygen demand (COD), biochemical oxygen demand (BOD)—
nitrogen dprese.nt in organic and mineral form including ammonis,
suspended matter, other nutrients and productivig).

7. Bottom characteristics (e.g. to*:ogm hy, geochemical and geo-
logical characteristics and biologica pro£:ct.1v1ty).

. & Existence and effects of other dumpings which have been made
in the dumping area (e.g. heavy metal aciground reading and or-
ganic carbon content). :

9. In issuing 8 permit for dumping, contracting Parties should
consider whether an adequate scientific basis esists for assessing the
consequences of such dumping, as outlined in this Annex, taking
Into account seasonal variations.

C. General considerations and conditions

1. Possible eflects on amenities (e.g. presence of floating or stranded
g'na.tierjal, turbidity, objectionable odour, discolouration and foam-
ing). . :

%. Possible effects on marine life, fish and shellfish culture, fish
stocks and fisheries, seaweed harvesting and culture. .

3. Possible effects on other uses of the sea (e-g. impairment of
water quality for industrial use, underwater corrosion of structures,
interference with ship operations from floating materials, interfer-
ence with fishing or navigation through deposit of waste or solid
objects on the sea floor and protection of areas of special importance
for scientific or conservation purposes).

- 4. The practical availability of alternative ]Jand-based methods of
treatment, disposal or elimination, or of treatment to render the mat-

ter less harmful for dumping at sea. - U



MANDATORY REGULATIONS WITH
AMENDMENTS TO ANNEXES TO THE CONVENTION

TEE THIRD CONSULTATIVE MEETING,

RECALLING Article lof the Convenhon on the Prevention of "VIanne
Pollution by Dumping of Wastes and Other Matter, whach provides that
Contracting Parties shall individually and collectively prcmote the effective
control of all sources of ponuﬁon of the marine environment,

HAVING NOTED the use of incineration at sea as a means of disposal of
wastes containing highly toxic substances and the consequent risks of ﬁ:arine
and atmospheric pollutipn which may result from this psocess, _ '

DESIRING to orevent such pollution and to minimize the risk of hazardsg
to other vessels or:.nterference with other legm.mate uses of the sea whzc.h
could arise from mcmeraﬁon :aperat:.ons at sea, o

RECOGNIZH\TG present methods of incineration at sea as bemg an.
interim met‘nod cf chsposa.l of wastes pendmg the development of environ-
mentally better solunons, cons1dermg at all times the best available
technology, ' ' '

AFFIRMING that the intention of the adoption of ma.ndatory promsmns
for the cont:*ol of mcmeranon at sea is not to increase the amounts and
k:.nds of wastes or other matter mcme*ated at sea for which there are
avaz.lable prachcal a.lternat:.ve la.nd-based meﬂ:ods of treatnent, d:.sposal
or elimination, N '

REAFFIRMING that, in accordance with Article IV(3) of the Conventlon.
Contractmg Parties can apply additional regulanons for incineration at sea

on a rnational basis,

W e emenn e .



NOTING that Article VIII of the Convention encourages Contracti.ng
Parties, within the framework of regional conventxons. to develop further
agreements reflecting the conditions of the geographical area concerned,

RECALLING the decision of the Second Consultative Meeﬁng that pro-
visions for the control of mcmeranon at sea should be J.mplemented by
Contracting Parties on a mandatory bas:.s in the form of a legal instrument
adopted within the framework of the Convention (LDC II/ll, Annex II),

HAVING CONSIDERED the proposed a.mend:'nents to the Annexes of the
Conven{:io'n' for the control of incineration at sea contained in the Report
of the Ao Hoc Group of Legal Experts on Dumpi.ng, ‘

ADOPTS the followmg amendments to the Annexes to the Convention
in accordance with Ar’ncles XIV(4)(a) and X'V(Z) thereof:

(a) addition of a. paragraph 10 to Annex I;

(b) addition of 2 paragraph E .to Annex II; and A

(¢) additon of an Addendum to Annex I, containing Regulations for

the Control of incmeration of Wastes and~ Other Matter at Ses, i
the texts of which are set out in Attachment to this Resolution. |

ENTRUSTS the Inter-Governmental Maritime Consuitaﬁve Organization

with the task of ensurmg, 1.n oonaborat:.on wn.h the Governments of France,

Spam, the Umon of Sovxet Soczahst Repubhcs and the Umted K:.ngdom. that
the texts of the above Amendments are drawn up by 1 December 1978 in
all official languages of the Convention with the linguistic consistency in
each text, which would then become the authentic text of the Annexes to

the Convention in the English, French, Russian and Spanish languages,



RESOLVES that for the purposes of Articles XIV(4)(a) and ¥(2) of the
Convention, 1 December 1978 sha.l be treated as the date of the adopuon
of the amendments,

REQUESTS the Secretary-General of the Organization to i.nforzﬁ Contract-
ing Partes of the above-mentioned amendments,

REQUESTS the Ad Hoc Group on In_c:ineration at'Sea to prepare draft
Technical Guidelines for the Cor'1trol of Incineration of Wastes and QOther
Matter at Sea with a view to adoption by the Fourth Consultative Meeting,

INVITES Contracting Parties to implement, as an interim measure, the
existing Technical Guidelines (LDC II/II, Annex II, w1ﬁ1 amendments (IAS/9,
Annex IV)) and the not:.flcatzon procedure set out in Annex 2 to LDC ITI/12.
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Attachment

AMENDMENTS TO ANNEXES TO TEE CONVENTION
ON TEE PREVENTION OF MARINE POLLUTION
BY DUMPING OF WASTES AND OTEER MATTER

CONCERNING INCINERATION AT SEA

The fo']lowihg parcgraphn shall be added to Annex I:

10. Paragraphs 1 and 5 of this Annex do not apply to the disposal of wastes
or other matter réfe_rred to in these paraéraphs by means of incineration

at sea. Izag;né;ation of such wastes or other matter at sea requires a prior
special permit. In the issue of special perm;ts for incineration the Contract-
ing Parties shall apply the Régulations for the Control of Incineradon oI
Wastes and Othér Matte; at Sea set forth in the Addendum to this Annex
(which shﬁl .consti'tute. ;n" integral part of this Annex) azd take full accouﬁt

. of the Technical Guidelines on the Control of Incineration of Wastes and
Other Matter at Sea adopted by the Contracting Parties in consultation.

The following paragrpah shall be added to Annex II:

E. In the issue of specfal permits for the i.nci.ner#‘a‘.on of‘ substa.n.ces and
materials listed in this Annex, the Contracting Parties shall apply the
Regulations for the Control of ;ncineraﬁon of Wastes and Cther Matter at
Sea set forth in the A_ddendum to Annex I and take full account of the.
Technical Guidelines on the Control of Incineration of Wastes and Other
Matter at Sea adopted by the Contracting Parti.es in consultation, to the

extent specified in these Regulations and Guidelines.
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ADDENDUM

RPEGULATIONS FOR THE CONTROL OF INCINERATION OF
WASTES AND OTHER MATTER AT SEA

PART I
REGULATION 1
Definitions
For the purpbses of this Addendum:
(1) "Marineé incineration facility'" means a vessel, platform, or other
man-made structure operating for the purpose of incineratio.n at sea.
(2) "Incineration at sea' means the deliberate combustion of wastes or
other matter on mariine incineration facilities for the purpose of their
thermal destruction. Activities incidental to the normal-operaﬁon of
vessels, platforms or gther man-madé structures are excluded from the
scope of this definition. o | '
REGULATICN 2 .
Aggﬁcation . v o
(1) Part I of thése' Regulations shall apply to 4the following 'wastes or
other matter: . '
(a) those referred to in paragraph 1 of A.n.ne; I;
(b) pesticides and their by-products not covered in Annex I.
(2) Contractin,c;r Parties shall first consider the practical availability of
alternative land-based metbédsj.c?f t:-ea‘c:nent; d.is_pos_al or élimiqatiog. or
_of treatment to render the wastes or other mastter léss harmful, before
issuing a permit for incineration at sea in acco'rda.-nce with these
Regulations. Incineration at seﬁ shall in no way be interpreted as
discouraging progress towards env.:':ronmentally better solutions including

the development of new techniques.
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(3) Incineration at sea of wastes or other matter referred to in paragraph
10 of Annex I and paragraph E of Annex II, other than those referred to in
paragraph (1) of this Regulation, shall be controlled to the satisfaction of
the Contracting Party issuing the special permit.
(4) Incineration at sea of wastes or other matter not referred to in para-
graphs (1) and (3) of this Reguls;:';on shall be subject to a geﬁeral permit.
(5) In the issue of permits refefred fo in paragraphs (3) and (4) of this
Regulation, the Contracting Parﬁes shall take full account of all applicable
provisions:'df these Regulations and the Technical Guidelines on the Control
of Incineration of Waste and Other Matter at Sea for the waste in question.

.. " i PART II

REGULATIOﬁ 3

Approval and Surveys of the inci.neration System

(1) ‘The incineration system for every proposed marine incineratioa facility
shall be subject to the surveys specified below. In accordance with Article
VII(1) of the Convention, the Contracting Party which proposes to issue an
incineration permit shall ensure that the surveys of the marine incineration
facility to be used have been completed and the incineration system complies
with the provisions of these Régulationé. If the initial survey is carried
out under the directi'o-n of a Contracting Party a special permit, which
specifies the tésting requirements, shall be issued by the Party. The
results of each survey shall be recorded in a survey report.
(a) An initial survey shall be carried out in order to ensure that
during the incinera;fion of wa.s;te and other matter co:ﬁbustion .

and destruction efficiencies are in excess of 99.9 per cent.



(b) As 2 part of the initial survey the State under whose directon

the survey is being carried out shall:

(i) approve the siting, type and manner of use of temperamfe

(ii)

(iii)

(iv)

(v)

(vi)

measuring devices;

approve the gas sampling system including probé locatons,
analytical devices, and the manner of recording; |

ensure that approved devices have been instzlled to automatically
shut off the feed of waste to the i.nci.nerato} if the temperature
drops below aﬁproved minimum temperatures;

ensure that there are no means of disposing of wastes or cther

matter from the marine incineration facility except by means

of the incinerator. during normal cperations;

approve the dévices by which feed rates of waste and fuel are

controlled and recorded;

confirm the performance of the‘incineration system by testing
under intensive stack moanitoring, including the measurements

0 , CO, CO , halogenated organic content, and total hydrocarbon

2 2
content using wastes typical of those expected to be incinerated

(c) The incineration system shall be surveyed at least every two years .

to ensure that the incinerator continues to comply with these Regula- ‘

tions. The scope of the biennial survey shall be based upon an

evaluation of operating data and maintenance records for the previous

two years.

(2) Following the satisfactory completion of a survey, a form of approval

shall be issued by a Contracting Party if the incineration system is found to
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be in complia.,nce- with these Regulations. A copy of the survey report shall
be attached to the form of approval. A fg';'m of approval issued by a Contract- .
ing Party shall be recognized by other Cénﬁ-acz:‘.ng Pzrties unless there are
clear grounds for believing that the incineration system is nut ia compliance
with these Regulations. A copy of each form of approval and survey report
shall be submitted to the Organization.
(3) After any surve:} has been completed, no significant changes which
could affect the performance of the incinez;atio:; systea shall be made with-
out approval of the Contracting Party which bas issued the form of a;;proval.
REGULATION 4

‘Wastes Requiring Specizal Studies

| (1) -Where a Conbacﬁ.né Party has do~ub'ts as to the thermal destrﬁctibility
of ‘the wastes and other,n;atter proposed for incineration, pilot scale tests
shall be undertaken.

(2) Where a Contracting Party proposes to permit incineratioﬁ of wastes or
other matter over which doubts as to the efficieacy of combustion exist, the
incineration system shall be subject to the same intensive stack\monitoring
as required for the initial incineration systex= sur\féy. Consideration shall

be given to the sampling of particulates, taking into account the solid content

of the wastes,

(3) 'I'h;e minimum approved flame temperature shall be that Spe‘.cn:ified in
Regulation 5 unless the results of tests on the marine incineration facility
demonstrate that the required combustion and destruction efficiency can be
achieved at a lower temperature.

(4) The results of special studies referred to in paragraphs (1) (2) and (3)
: '
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of this Regulation shall be recorded and attached to the survey report. A

copy shall be sent to the Organization.
| REGULATION 5

Operational Requirements

(1) The operation of the incineration system shall be controlled so as to
ensure that the incineration of wastes or other matter does not take place
at a flame temperature less than 1250 degrees centigrade, except as pro-

vided for in Regulatioh 4.
(2) The combustion efficiency shall be at least 99,95+ 0. 05% based on:

cC - C
CcO CO
Combustion efiiciency = 2 x 100
. C
- CO
2
where C. = concentration of carb'on dioxide in the combustion gases
Cco '
2 ‘
C = concentration of carbon monoxids ia the combustion gases.
CO

(3) There shall be no black smoke nor flame extension above the plane of the

stack. .
(4) The marine incineration facility shall reply promptly to radio calls at
all times during the incineration.

REGULATION 6

Recording bévices and Re'c.ords

(1) Marine incineration facilities shall utilize recording devices or methods
as approved under Regulation 3. As a minimum, the following data shall
be recorded during each incineration operation and retained for inspection

by the Contracting Party who has issued the permit:
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(a) continuous temperature measurements by approved temperature
measuring devices; '

(b) date and time during incingratiori and record of waste béing
incinerated;

(¢) vessel position by appropriate navi_gaﬁonﬂ means;

(d) feed rates of waste and fuel - for liquid wastes and fuel the flow
rate shali be continuously recorded; the latter requirement does
not apply to vessels operating on or before 1 January 1878;

(e) CO and CO concentration in combustion gases;

2
(f) vessel's course and speed.

(2) Approval forms issued, copies of survéy reports ;Srepared in accord-

ance with Regulation 3 and copies of incineration permits issued for the

wastes or other mat’te:'- to b'e inci:nerated on the facility by a Coﬁtracting

Party shall be kept at the ma.rine incineration facility.

REGULATION 7

Control over the Nature of Wastes Incinerated

A permit application for the incineration of wastes or other matter
at sea shall include in‘ormation on the characteristics of wastes or other
matter sufficient to comply with the requirements of Regulation 8.
REGULATION 8

Incineration Sites

(1) Provisions to be considered in establishing criteria governing
the selection of incineration sites shall include, in addition to those
listed in Annex III to the Convention, the following: .

(a) the atmospheric disperal characteristics of the area - inc.luding
’ )
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wind speed and direction, atmospheric stability, frequency of
inversions and fpg, precipitation types and amounts, huinidity -
in order to determine the potential impact on the surrounding
environment of ﬁo]lutants released from the marine incineration .
facility, giving particular attention to the possibility of atmospheric
transport of pollutants to coastal areas; |
(b) oceanic dispersal characteristics of the area in order to evaluate
the potential impact of plume interaction with the water surface-
(c) availability of navigational aids.
(2) The coordinates of permanently designated incineration zones shall
‘ be widely dlssemmated and communicated to the Organization.
R.EGULATION_B
—..Notiﬁcaﬂon -
Contracting Parties shall comply with notification procedures adOpte.d

by the Parties in consultation.

-
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TECHNICAL GUIDELINES ON THE CONTROL
OF INCINERATION OF WASTES AND OTHER MATTER AT SEA

1.  INTRQDUCTICN
1.1 In 1978 the Third Cansultative Meeting of Contracting Parties to the
Convention cn the Preventicn of Marine Pollutien by Dmping of Wastes arcd
Other Matter adopted Resoclution LDC Resclution 5(IIT) by which it '
approved the following amendments tc the Annexes to the Coaveation
concerning the préventicn and control of pollution by incineration of
wastes and other master at sea:

. the’ addition of a peragrapn 10 to Amnex 1

.2 the addition of a paregraph I to Annex II; and

.3 the 2ddition of an Adcendum o Annex I, containing Aegulations

far tae Coﬁtml of Incineration of Wastes and Other Matter at Sea.

1.2 Under these zmendments, the Ccrﬁtract:'_ng Parties shzll, in the issue
of per:n;.ts for incineraticn, apply the Regulations .f'or the Control of
Incineraticn of Wastes and Other Matter a2t Sea and tzke full account of
the Technical Guidelines cn the Control of I.%ci::eraticn of Wastes a:xﬂ
Other Matter zt Sea adopted by :he Co.ntracting Parties in consultatien.
The requirements f‘ér the issue of permits for different types of wastes

AN

are sumparized in the following table:



Substances Permit Regulaticns Technical
. Guidelines
1. Orzanchalegen compouncds; |Special | A1l provisicns of | AX) provisiors of
Pesticides and the Regulations the Technical
sy-precucts ' in Parts I and IT | Guidelines to be
to be applied. taken into full
account
2. Crude cil, fuel. cil, etc. [Special | Control to the satisfacticn of
taken on board for Contracting Parties taking into
purpose of disposa;; acecount: .
Annex II substances :
(without pesticides) all applicable all applicable
' . | provisions of provisions of.
Regulations in the Technical
Parts I and IT Guidelines
3. Substances nct General as under 2 zbove
renticned uncder 1
and 2 above
Tne present Guidelines have been developed on the basis of existing

1.3
. r .
scientific knowledge of the incineraticn precess and on a knowledge <f
cuwrrent lechnelogy. Althcugh the state of knowledge on the incineration
cf liquid crgancchlorine wastes in existing vessels has enabled specific
guicelires to be <&rawn up covering the incineration cf these 'éstes, there
remain types of wastes where knowledzge ls insufficient at present.
Scientific werk énd tec'rz.ﬁcal developzent is, rhowever, proceeding and
consequently these Guilelines sheuld be kept_under reviev 23 the results
of f‘u:r'the." research and investiganions beccme available.
1.4 These Technical Guidelines apply to wastes or other matter loaded or
kent on beard mri:‘.eii:zcineration facilities which are cdefined in .
Reé.zlation 1(1) ard include vessels, platferms cr. otaer man-made

structures which might at scme future date carry cut factory cperations

and generate westes which could be incinerated at sea. Incineraticn at
. . ”
L]

h
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sea is defined in Resgulation 1(2) and exclude activities incidential to the
normal operation of ships (e.g. combustion of ship-generated garbage) or
platforms (e.z. fiaming of gas from oii production or exploration).

1.5 The incineration of a waste at sea must be controlled to safeguard a
number of uses of the marine environment as laid down in Annex III to the
Convention. Additionally the Resolution of the First Consultative Meeting
of Contracting Parties to the‘London Dumping Convention (1976) recognized
that the risks of atmospherié pollution should be taken into account.

1.6 Where the word "Convention as amended in 1978" is used, this is to be
understood as reference to the Convention on the Prevention of Marine
Pollution by Dumping of Wastes and Other Matter, 1972, with amendments to
the Annexes to the Convention adopted in 1978 as listed under 1.1. above.
Where the word "Regulation" is used, this is to be understood as reference
-to the corresponding regulation of the Addendum to Annex.I to ‘the Convention
‘as mentioned 'in 1.1.3 above. -

1A.1 Responsibilitv of Contracting Parties

1A.,1.1. The initial sur4\/'ey of tne marine incineration facility _r'ef"ef'r'ed to
in Regulation 3 should be the responsibility of a Contkacting‘Party.v.
Subsequent. surveys of the marine incineration facilities should be the
responsibility of the Contracting Party which conducted the initial survey
or of a Contracting Party responsible for issuing a permit for current
operations in consultation with that Contracting Party.

2 INCINERATION OPERATIONS |

2.1 Waste type and feed rates of waste to the incinerator

2.1.1 Continuous flow-measuring devices for recording liquid waste flow

rate should be installed on existing marine incinerator facilities by 1

June 1980, Interim methods of control should be based on a continuous.

display of the waste fuel pump statgs supplemented by manual checks.of the
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type and amount of waste burmed every hour, weather and sea state -permit-
ting, to be r'eccr'ded in the log.

2.i.2 Where éolid wastes are burned, the waste type and rate of input
should be recorded in the log.

2.1.3 The feeding of wastes in containers to the incinerator will
necessit§t§~§pgé;al design and oberational requirements in order to comply
with Regﬁlation 5. These should include but not be limited to:

.1 the waste should be feed to the incinerator at such a rate that the
oxygén demand is wéll within the capability of the combustion air
fan; and

.2 the waste should be fed to the incinerator via an air lock
chamber.

2.2 Air feed to the incineratopr
2.2.1"The amouﬁt qf éir entering the inc}nerator should be sufficient to
ensure'tﬁap a‘minimhm of 3 per cedt_oxygea is present in.the combustion
gases near the incinerator stack exit.. This requirement should be monitored
by an automatic oxygen analyser to routinely record oxygen concentrations.
-2.2.2 Althoughlexisting_incinerator vessels employ a fixed air input rate,
marine incineraéion facilities may in the future use a variable air feed'in
which case this rate should be recorded.
2.3 Temperature controls
2.3.1 Temperaturé controls and records should be based on the measurement
of wall temperature. Unless otherwise determined by the Contracting Party
there should be three or more temperature measurement devices for each
incinerator.
2.3.2 In order to comply with Regulation 5 the Contracting Party should
define the operating wall temperature and the temperature below which the
flow of waste to the incinerator should be automatically shut off by
approved eéuipﬁent. .
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2.3.3 The miﬁimum wall temperature should be 1200°C unless the results of
tests on the marine incineration facility demonstrate that the required
combustion and destruction efficiencies specified in Regulations 3 and 5 can
be achieved at a lower temperature. .
2.4 Destruction efficiencvy
2.4,1 For the purpose of applying Regulation 3 the destruction efficiency -
should be determined not only for the total organic components of the wastes
but additionally for particular substances such as those listed in 4.1.2.
2.5 Residence time
2.5.1. The mean residence time of the incinerator should be cf the order of
one second or longer at a flame temperature of 1250°C (e.g. as measured by
an optical pyrometer) during normal operatihg conditions.
2.6 Automatic shut-off svstems
2.6.1 Devices to shut off the waste feed.bo the incinerator in accordance
with Regulation 3 should include the following:
.1 flame sensors with each burner to stop waste flow to tnat burner
in the event of a flame-out; and '
.2 automatic equipment to stop waste flow in the event of wall
temperatures falling below 1200°C or the temperature determined in
2.3.3.
2.7 Positioning of measuring devices
2.7.1 1In applying Regulation 3(1)(b)(i) and (ii) to approve the siting of
temperature measuring dev1ces and gas samp‘ing probes the Contracting Party
should take into account that in cortaln cases flames can be non-homogeneous
(e.g. through vortex formation in the incinerator or during incineration of

solid or containerized wastes).
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3 GENZRAL CONTROL F THE MARINE INCINERATICN FACILITY AND ITS CPERATICN
3.1 ing and stowage :

3.1.1 Due to the risk <f spillages wastes should not be transferred ficam
barges ar other vessels to marine incineraticn facilities outside harbowr
limits except where special arrang@eﬁts have been made for the prevention
of spillages 'to the satisfactica of the Contracting Party.

3.1.2 Wastes in damaged containers sf.ould Bot be taken cn beard marine
inecineraticn fac. lities.

3.1.3 Cc;zta.iners loaded on bocard should be adequately labelled.

3.1.4 Containerized wastes should be stowed in accordance with the
regulations of ﬁhe IMCC Intermaticnzl Maritime Dangercus Gocds Code (IMDG
Code). . ,

*3.2 Dispgsal of residues

3.2.1 Tank '..ashi:igﬁ énd‘pmp—rccm bilges conta_m'.na:ted with wastes should
be incinerated at sea in accordance with the Regulations fer tre Centrol
of Incineration of Wastes and Other Matter at Sea and with these Technical
Cuidelines, cr discharged to port facilities.

3.2.2 Residues mﬁining in the incinerator should not be dumped at sez
except in accordance w;th the provisions ¢f the Conventicn.

3.3 ZIreventicn of hazards to other vessels

3.3.1 In licensing the incineraticn of wastes ard other matter cn beard
approved marine incineration facilities, the Centracting Party sheuld have
regard to the need to avold hazards to other vessels by appropriate
location cof the incineration sites ar incinerzticn zones concerned ard by
erisuri.ng that the relevant maritize authorities are notified of the date
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ef sa;ling and/or intended schedule, 2s well as the intended movements of
the marine incineraticn facility (whether underway, at anéhor, ete.).
3.3.2 Regular radio warning should be broadcast during the period of
incineraticn.
3.3.3 Centracting Parties in a given geographical area should endeavour
to designate commeon incineratica sites in the area.
3.4 Construction of marine incineration facilities
3.4.1 Far the cérriage of liquid wastes an incineraticn ship shall carry
a valid "Certificate of Fitness" as required under the IMCO Code for the
Construction and Equipment of Ships Carrying Dangerous Chemicals in 3ulk.
3.4.2 The compotent naticnzal autnorities of the country ccncerned should
designate suitable "cohditio,ns far the constructicn and equipment of m=rine
incineration facilities not mentioned under 3.4.1 above, tased on the
prineiples of the IMG) Bulk Chemical Code. Such ccnditions should be
notified to the Organization.
3.5 Date reccrdineg
3.5.1 In addition to the records required by Regulation 6§ of the iddendum
to Annex I, marin; incineraticn f‘acilitia should also record:

.1 the oxygen concentration in the combusticn g2ses as monitcred in

accordénce with 2.2.1 of these Guidelines;

.2 the zir feed rate in accordance with 2.2.2;

.3 the tank(s) from which waste is taken; and

.4 the meteorclogiczl conditicns, e.g. wind speed and directicn.
3.5.2 Parameters which ozy require recording in the future, subjéct to
satisfactory technical development, include routine measurement of destrued
tien efficiency and total particulate matter in the combustion zases.

B-23



3.5.3 The result of the recording devices unaer Regulation 6 and the data
recording described in paragraphs 3.5.1 and 3.5.2 above should be provided
to the Contracting Party which haﬁ issued the incineration permit. Where
more than one Contracting Party had issued a permit for one incineration |
operation, arrangemeats for review of the data shouid be made among the
Contracting Parties invplved;
4 NATURE OF WASTES OR OTHER MATTER AND NOTIFICATION PROCEDURES
h.14 Charact t of wastes
4.1.1 Information on the characteristics of wastes or other matter to Ee
provided in connexion with a permit application in accordance with
Regulation 7 should inciude in addition to that in the Appendix nereto, if
possible, infermation on the chemical and physical transformation of the
waste after incineration, in particular, subsequent formation of new |
compounds, cdmposition of ashes or unburned residues. .
¥,1,2 For the purpose of Regulation U4, examﬁies of wastes or other matter
over which doubts exist as to the thermal destruction and efficiency of
combustion are lised as follows:

.1 Polychlorinated biphenyls (PCB's)
Polychlorinated triphenyls (PCT's)
Tetrachloro-dibenzo-p~dioxin (TCDD)

..
= w n

Benzene hexachloride (BHC)

.5 Dichlorodiphenyl trichloroethane (DDT)
4.2 Compliance with paragraphs 8 and f _Anne the \'
4.2.1 The Contracting Party must ensure through the applisation of
procedures adopted by Contracting Parties in consultation that the
incineration of a waste containing Annex I substances should not result in
the introduction of Annex I substances into the marine environment unless

these are rapidly rendered harmless or are present as trace contaqinants.
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Based on current scientific knowledge on the environmental effects of
incinerating liquid organochlorine compounds, this requirement is considered

to be met if the Regulations and Technical fuidelines are observed.
4.2.2 Wwhere it is proposed to incinerate westes at sea containing cther

Annex I substances ar arganocnlorine compounds referred to in 4.1.2, it
willl be necessary to determine that the residues en‘ée:ing the mrine
envirament after inc.ne"aticn are rapidly rendered harmless or present as
trace ccntam.nants drough procedures adopted by the Ccatracting Parties
in consuitatien.

4.3 Noti :‘_,*cgtigg of vermits issued for incineration at .sgg

4.3.1 Zach Centracting Party should immed:ately noti.’f»f the Organizat'.ion
of a Specizl Fermit issued for incinerztion of wastss or cther mmtter 3zt -
sea in acccrdance with Regulation 2(3). record of the Geperzl Permits
issued for incireration in the previcus czalendzar yezar in acocrdznce with
.Regulation 2(4) should be seat directly o thr*ugh a Secrstarizt
established under a regional agreement to the Organizaticn by 31 Marcn in
each yezr. ., E

4.3.2 The ootificaticns should contain for each permit the kind of
infor=zticn set out in Appendix hereto. ‘

4.3.3 Tre Orgenization shculd treat notifications of incineration' permits

in the same way as permits issued fa dumping.
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Appendix C

MONITORING

The Final EPA Ocean Dumping Regulations and Criteria (40 CFR Parts 220 to
229) ‘discusses monitoring requirements (§228.9):

(a) The monitoring program, if deemed necessary by the Regional
Administrator or the District Engineer, as appropriate, may include
baseline or trend assessment surveys by EPA, NOAA, other Federal
agencies, or contractors, special studies by permittees, and the
analysis and interpretation of data from remote or automatic
sampling and/or sensing devices. The primary purpose of the
monitoring program is to evaluate the impact of disposal on the
marine environment by referencing the monitoring results to a set of
baseline conditions. When disposal sites are being used on a
continuing basis, such programs may consist of the following
components;

(1) Trend assessment surveys conducted at intervals frequent enough
to assess the extent and trends of environmental impact. Until
survey data or other information are adequate to show that
‘changes in frequeney or scope are necessary or desirable, trend
assessment. and baseline surveys should generally conform to the
applicable requirements of Section 228.13.° These surveys shall
be the responsibility of the Federal government.

(2) special studies conducted by the permittee to idéntify
immediate and short-term impacts of disposal operatioms.

(b) These surveys may be supplemented, where feasible and useful, by
data collected from the use of automatic- sampling buoys, satellites
or in situ platforms, and from experimental programs.

(¢) EPA will require the full participation of other Federal and State
and local agencies in the development and implementation of disposal
site monitoring programs. The monitoring and research programs
presently supported by permxttees may be incorporated into the
overall monitoring program insofar as feasible.

Further, in §228.10, the Ocean Dumping Regulations delxnea:e specxflc types
of effects upon which monitoring programs must be built:

(a) Movement of materials into estuaries or marine sanctuaries, or into
oceanfront beaches, or shorelines.

(b) Movement of materials toward productive fishery or shellfishery-
areas.



(e)

(d)

(e)

(£)

Thus,

Absence from the disposal site of pollution-sensitive biota
characteristic of the genmeral area.

Progressive, nonseasonal, changes in water quality or sediment
composition at the disposal site, when these changes are attribu-
table to materials disposed of at the site.

Progressive, nonseasonal, changes in composition or numbers of
pelagic, demersal, or benthic biota at or near the disposal site,
when these changes can be attributed to the effects of materials
disposed of at the site. ’

Accumulation of material constituents (including without limitationm,
human pathogens) in marine biota at or near the site.

the regulations identify two broad areas that must be taken 1into

account in monitoring:

(a)

(b)

Short-term or acute effects immediately observable and monitored at

the time of disposal, and before disposal of the waste itself.

Long-term or progressive effects measurable only over a period of
years and indicated by subtle changes in selected characteristics

over a gradual period of time.

There is a paucity of data on incineration at sea with respect to the fate

and effects of incineration residues. Research burns conducted in the Gulf of

Mexico support the contention that short-term adverse effects are unlikely.

The extreme set of conditions imposed on the estimation of impact in Chapter &

will never, in practice, occur. These assumptions are:

(1)

(2)

(3)

Destruction efficiency 99.96% rather thanm +99.99Z. -

All residual materials (HCl, metals, and organochlorines) will
settle out of the atmosphere within several kilometers of the
vessel, rather than remaining suspended in the atmosphere for longer

periods.

Residues are dispersed in a volume of water at a depth of 20m,

rather than mixing to deeper depths. .
[



L} .
Short-term impacts may be waste-specific. Therefore, wastes must be

approved for at-sea incineration on a case~by-case basis and incineration
operations closely monitored while environmental impacts are more precisely
determined. Short-term monitoring conducted in the past has included
measurements of pH, chlorinity, alkalinity, chlorinated hydrécarbons, selected
metals, phytoplankton,. zooplankton, and in situ biochemical analyses of
surfacg watefshin exposed‘and control areas. Future short-term monitoring
should consist of similar parameters and should be conducted as .2 routine
adjunct of incineration operations during further development of this disposal

technique.

During research incineration operations in the Gulf of Mexico, TerEco
Corporation of College Station, Texas performed monitoring studies to
determine the environmental acceptability of this disposal process (TerEco,
1975 and unpublished)*. The sampling procedure consisted of three operational
plans: (1) plume identification and t?acking, utilizing pH sensing equipment
to monitor HCl; (2) once the plume was identified, surface water samples were
collected. to measure short-term impacts, as .determined by pH, chlorides,
organohalogens, and trace metals. Planiton tows were conducted in the center
of the affected area and these samples examined for organchalogens and trace
metals; (3) long-term impacts were estimated by measuring catalase, ATP, and
P-450 enzyme activities in test organisms exposed to affected water, in situ.
In situ bilogical sampling was accomplished using specially designed drift
nets or Pelagic Biotal Ocean Monitors (P-BOM), which permit test organisms to

be placed in affected water and allowed to drift, then retrieved when desired.

Atmospheric monitoring was augmented with aircraft equipped to sample HC1
and condensation nuclei, and collect‘grab bag samples for analysis of residual

wastes.

*See Chapter 6 for references cited in this Appendix -



Data should be collected over a broad spectrum of conditions, which will
occur during incineration operatioms. Data does not need to be collected
during the entire operation, but should be collected at least in duplicate,

preferably under both day and night conditions (TerEco, 1975).

Control stations should be océupied several miles upwind of the incinerator
vessel. These stations should be sampled for each set of impacted area
samples and treated in the same manner. Data should be collected over a broad
spectrum of conditions during incineration operatioms. Data need not be
collected during all operations, but should be collected during variable

climatic conditions during day and night.

Monitoring conducted on the site (for long-term and larger spatial scale)
must be aimed at recognizing unpredicted accumulation of residue materials or
compounds produced by interaction of residue materials with other materials

present in the water or air mass in the site region.

Evidence of such accumulation should be sought through a field sampling
design, including observations of chemical components of waste residue falling

into the following categories:

(1) Tracers - Compounds which are easily analyzed and may be uniquely

associated with the waste incineration.

(2) Potentially Toxic Agents -~ Compounds . presenting the most potent

danger to man through the environment or through food sources.

(3) Food Chain Accumulation - Observations of residue compound

accumulations in animal tissues, and of changes to population

relationships in the site regionm.

The monitoring plan is designed to cover the areal extent of the site;
dilution mixing of the waste to ambient levels should proceed to a concen-
tration below the measurable level by the time the residue has reached the

site boundaries.
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MODEL ESTIMATIONS OF WASTE RESIDUE LOADING

Atmospheric and Oceanic Behavior of
Combustion Products Released at a Proposed
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by
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Graduate School of Oceanography
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’n'lxis Appendix presents results of an independent study of lpotential
\;:aste residue loading within the proposed site envircmnment. Drs.
Robert Duce and Dana Kester prepared this repert as a werst-case
study for camparative purposes in response to specific questions

fram Interstate Electronics Ccorporatien.
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I. BACRGROUND INFORMATION

A. Atmospheric Residence Times

1. General Considerations
The length of time any substance, X, remains in the atmospnere,
its residence time, is a funetion of a number of parameters, including the
physical foém'of‘the substance, i.e., whether it is preseat in the gas phase
or En atmospheric particles or aerosols.
If the material is present in the aerosol phase, its residence time will
be dependent upon:
a, The particle size
b. The chemical properties of the aerosol, which are related to
cloud droplet formation and precipitztiod scavénging
c. The extent to which the pollution aerosol is vertically mixed

in :he.atzbsphere

If tﬁe material i; presen; in :Se gas phase, its residence time will be

dependent upon:

a. Its ;hem;c;l ;nd phpcochemical'reactiv;:y e

b. 1Its scavengeability by rain and snow ‘

¢. 1Its direct gas exchange properties wi:h.che ocean and
terrestrial biosphere.

In addicion to the chemical and physical properties of substance X, the
atmospheriz regidence time is dependent upon a number of eavirommental factors,
ircluding intensity of solar radiatioq,_concen::;:ioa of other chemical species
which may interact with X, temperature, relative humidity, and amount, durationm, .
frequency.in;ensity, and type (zain, snmow, etc.) of precipitationm. Becaﬁse all
of these factors are gquite variable in the atdosphere, aad in fact ar: often

.unknown, the results of calculations leading to estimates of atmospheric resi-

L]
dence times must be viewed cautiously, With an understanding of the inherent
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uncertainties in such estimates, however, a'knovledge of approximate residence.
times is extremely useful in attempting to evaluate the extent of transport of
atmospheric pollutant substances and the rate of their removal from the atmo-
sphere.

- The sinplesf apﬁroa;h used to estimate the atmospheric residence times
of a substance 1s simply to divide the total mass of that substance in any
particular compartaent of the atmospherd by the rate of addition or removal of

that substance from the compartment. This is given by:

1 * I S

Where 7] = atzospheric residence time, e.é., in days
M = total mass of substance in the compartmeat, in grams

dM/dt = rate of iaput of substance to or removal from compartment,

‘.in grams/day
This approach assumes that the rate of removal (or input) of a substance ish
dependent on the quantity of that substance already in the reser?oir. Tais is
rarely the case for removal processes although somewhat more common for source
functions. However, until more is known about the factors controlling cthe fluxg
of substances in and out of atmospheric reservoirs, this aﬁproach =ay continue
to be most commonly used for determining atmospheric residence ciﬁes.
A secoud approach to residence time calculations assumes that the rate of

removal, dM/dt, is dependent on the concentration of X, i.e.,

Az (2)

M= Moe-

Where M, is an initial mass of substance ia the compartment, in grams |

¥ is the 2ass, in grams, ;reseant at some later time, ¢, in days, and -

A is the removal conmstant in day-l.



-

(]
For this first order removal process the residence time, Ty, is defined
as the mean or ?verage atTospheric lifetime of a particle or molecule of the

-

substance, and is given by:

'fz - /A (3)
Where ré is the time requifed for the concentration or mass of subscance
X to drop to 1l/e or 0.37 times its initial value. For our consideration of
atmospheric removal in this report T, is the appropriate term to use. However,
the measurement or estimation of actual atmospheric residence times is so
uncertain that the distinction between the two definitions above has lictle
meaning in p?actice.
2. Par:zicles in the Atmosphere
The residence time of atmospheric particleé or aerosols is closely
telated to particle size. dnfortuna:ely no information is available on the size
distribu:ion of particles produced by the proposed burning process; Figure 1
(derived from Jaenicke, 1979) presents an idealized gemeral relationship between
aérosol size, as inaica:ed by the particle radius, and residence time, in days.
The residence time of the largzest pér:icles, with radii greater than approximately
10 um, is controlled primarily by gravitational settling and dry deposition of the
particles to the earth's surface. Residence times range from a few seconds up to
perhaps 1 day for particles with r > 10 1m, decreasing with increasing size.
The.residence time for particles with fadii ranging from 0.1 to 10 um is
controlled primarily by wet reaoval? i.e., rain, fog, snow, etc. The atzospheric
residence time for parﬁicles in‘:his éize :;nge is in ghe range of a few days to
perhaps a zaximum of 2 to 3 weeks, dependent tpon the amount, duration, intensity,
and type'of precipitation and the chemical properties of the aerosol. Thera is

evidence, for example, that aygroscopic salt particles are more efficiently
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removed from the atzosphere by rain than soil-derived, relatively non-hygroscopic

alumino-silicate particies. The size range of 0.1 to 10 um is definitely the

most stable size range in the atmosphere amnd it is aerosols in this size range,
particularly the lower end of this size range, which are subject to long range
transport frem their source regiom. Aercsols in this size range can easily be
transported hundreds to thousands of kilometers in the atmosphere over ocean or
land areas before being removed.

As the radius drops below 0.1 um the residence tizme begins to deczease
rapidly again. This decrease is misleading, however, as it only refers to the
time before reﬁoval from a particular size range, not time before removal from
the ataosphere. These smaller size particles grow rather rapidly due to
coagulation with each other. This process is importanc up to a radius;of ~ 0.1 um,
after which precipitation removal becomes the primary controlling factor for the
particle resideace time, as indié;:ed previously.

In summéry, relative to removal frum the atmésphere,_particles from the
smallest size, wizh radii on the order of 10-3 um, up to particles with radii
of a few um can be expected to have ataospheric resideace times on the order of
days to perhaps a week or two. dEiy particles with radii 2 10-50 um would be
expected to be deposited in the vicinity of the source area, in this case the
proposed burn site, unless there is rather intemse precipitation occurring during
the burn. Obviously information om the particle sizes produced by this burning
process is required before any accurate estimate can be made of the removal rate
of the particles. It should be pointed ocut that in urban areas meost submicrometer
size aerosols are produﬁed by'high iémééfa:uré'procésses such as féssii fuel
burning and/cr incine:étion (Rahn, 1971; Friedlander, 1973; Gordon et al., 1974;

Natusch et al., 1974; Whitby et al., '1972). Ic is expected that <he ship-based



buzraing procéss considered here will also produce .large quancities of submicro-
seter particles. Thus it is very possible that many of these particles will

remain 1ix the atmospnere for a aumber of days.
-~
3., Trace Gases

The atmospheric residence time for trace gases 1s extremely variable
and may raﬁge-from ; few minutes for extremely reactive species to decades for nomn-
reactive species such as the freons, The primary concerm, with substances released
%rom the proposed burn site, rests with unburned chlorinated hydrocarbonms, and heavy
‘metals. Wnile some of the more volatile heavy metals and their oxides or other
salts, e.g., As, Hg, Se, will probably be released to the atzosphere in the vapor
phase, most will condense rapidly on preéexisting particle surfaces. One exception
is Hg, which is known to exist primarly in the atmosphere in a vapor phase
(Fitzgerald, 1979).. The atmospheric residence time of vapor phase Hg is unknown.

Hydrogen chloride (HCl) is very.soluble‘;n water and will be rapidly scavenged
by cloud, fog, raim droplets and the slightly.alkaline surface of the ocean. There
are relatively little data available on background HCl concentrations in near sur-
face air over che ocean. Values for total inorganic gases containing chlorine,
most of which are probably present as HCl, are generally ~ 1-2 ug/m3 (Junge et s&li,,
1957; Duce et al., 1965; Chesselet et al., 1972; Rahn et al., 1976). The residence
time of background HCl is unknown but is probably rather short, on the order of a
few days at most, due to its reac:iv}:y._

With respect to the residence time of unburmed chlorinated hydrocarboms (CHC)
in cthe gas phase, the unburned compounds must Zirst be identified. If the primary
burn material is Herbicide Orange, as has been the case in some M/T Vulcanus burns

in the Pacific Ocean, it consists of a mixture of equal parts by volume of the
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n-butyle esters 'of 2, 4-dichlorophenoxyacetic acid (2, 4-D) and of 2, &4, 5=

trichlorophenoxyacetic acid (2, 4," 5~T). The structures of these two compounds

are indicated below: 9 c
|
- - - - - - - 1
CH3 CHZ CHZ CHZ 0 C C.2 0 cl
and
. 1
CH3-C32-CHZ CHZ-O-C-CHZ-O 1l

Cl

Other burms, in the Gulf of Mexico, have been primarily of such.substances
as 1,2,3 trichloropropane, dichloropropane, dichloropropene, trichloroethane,
dichloroethane, and other chlofinated hydrocarbons of low molecular weights (Paige
et al., 1978), Apparently PCB's and DDT and other pesticide residues have also
been burmed.

There is currently litzle information available on the atmospheric residence
time for most of the compounds above., Estimates have been made for cher, some-

!
what similar chlorinated hydrocarboné, however, and some general idea of the resi-
dence times of éhe substances above can be obtained by looking at the residence
times for these other CHC, and making some simple comparisons with the chemical

structure of the compounds from the burn site,

As pointed out by NAS (1978), the chemical and physical properties of low
molecular weight CHC (C1 - C3) are very different {rom the high molecular weight
clorinated hydrocarbon herbicides, pestiﬁides, and industrial chemicals such as
2C3's. Any low molecular weight C3C containing unsaturated carbon-cacbon bonds
(e.g., CZC1 = CClz) will have very short res?dence ;;zes,.on the ordgr.oj hours
in general, in the a:mosphere' due :5 ;heir high reactivicy (NaS, 19878) and

involvemeat in photochemical smog-type reactions (e.g., NOX, 0 OH, ete.).

3’

Low molecular weight C3C with saturated C-C bonds (i.e., no double or triple bonds)

will have much longer residence times as they are quite resistant to most chemical



Table 1

Literacure Values for the Estimated Atmospheric Residence Times

Formula

CE3-CC13.

cE.Cl

CHCl3
ca,Cl

€2

reactiouns.

for Chlorirated Hydrocarbons

Name

Trichloroethane or
_ Metchyl Chloroform

Methyl Chloride

Chloroform

Methylene Dichloride

Polychlorinated
Biphenyls (PC3)

DDT

These substances are rather insoluble in seawater.

Estinated
Residence Tine

8=10 years
6 years

1.1 years
11l years

~3 months
2-3 years
2-3 years
~5 mooths

~1 year
A3 mounths

~l year
~4 months

1-3 months

1-3 zonths

Reference

Singh et al., 1979

Derwent and
Cox et al.,

Eggleton, 1978
1976

Chang and Pemner, 1978

Atkinson et
Singh et al.

Derwent and
Cox et al.,

Derwert and
Cox et al.,

Derwent and
Cox et al.,

- 3idleman et

3idleman et

al., 1976

, 1979
Zzgleton, 1979
1976

Ezgleton, 1979
1976

Eggleton, 1979
1876

al., 197%

al., 1976

It is generally

believed that they are utilmately destroyed in the atmosphere via reactions with

the OH (hydroxyl) radical, which is photochemically produced,

Table 1 presents estimates for the atzospheric residence times of tri-

chlorcethane and several chlerinated methane compounds.

While there are

considerable variations in the estimates for any individual substance, all of the

residence times are long in terms of atmospheric transport processes, ranging IrTom

3 months to more than 10 years.

For trichloroethane, one of the substances which

have been burned on M/T vulcanus in the past, T has been estimated at l-ll years,

with the higher estimates obtained more recently.

It would thus be expected that

many saturated low molecular weight CHCS injected unchanged into the atmosphere



might have atmospheric residence times on the order of months to years and could
be subject to at least hemispheric and perhaps global scale transport.

There are no data available on the atmospheric residence time of compounds
similar in structure to the n-butyl esters of 2, 4-D and 2, 4, 5~T. It is
expected that these compounds, with thei: ester linkage, would be subject to
fairly rapid hydrolysis in the atmosphere. The polar character of the esters
and their hydfolysis products would result in rapid scavenging by precipitation
processes,

Estimates have been made of thé atmospheric residence time of polychlorinated
biphenyls, a group of chlorin;ted organic compounds with a molecular weight range
similar to the components of Herbicide Orange.

These compounds have the following structure:

Cl Cl
O~ =
Cl - Cl

are marketed and.used as mixtures of compounds with varving numbers of chlorine
atoms attached to the basic biphenyl structure,
As shown in Table 1, the atmospheric residence time for PC3's has been
estimated at 1-3 months. Similar residence times have been estimated for DDT.
The unburned components of Herbicide Orange would be expected to have residence

times comsiderably less than this, berhaps on the order of days. It must be

emphasized, however, that no data are available on these compounds.
Junge (1977) has pointed out that non-urban air compounds which have

6 S
7 mn Hg under ambient conditions will

vapor pressures greater than 1G .Eo.iO-
generally be found primarily in the gas phase rather than attached to particles,
The saturated vapor pressure of the o-butyl ester of 2, 4, <D at 27°¢ is 4 ; 10-3 o
Hg (Que Kee et al., 1975). Thus this material, and all the low molecular waight



CHC's discussed previously, should be found almost entirely in the vapor phase in
the atmosphere rather than attached to particles. Actual measurements have shown
this to be the case of PCB's and DDT over the North Atlantic as well (Bodleman

et al,, 1976).

B. Atmospheric Removal Processes

1. Precipitation
Particles and trace gases are removed from the atzosphere via

rain and snow. In the case of rain removal, material can be removed within the
rain forming cloud as part of the droplet ﬁucleacicn and growth process (rain-
out) and bemeath the cloud by scavenging action as the droplet £alls to the
land or water surface (washout). Very little is knowm about trace substance
removal by snow.

The scavenging ratio or washout factor, W, is a useful empirical tool
often utilized to relate atmospheric concentrations of substances to their

concentrations in rain. Washout factor, W, is deffned as follows:

cr in
W= c—a—-— . (&)
air
Where Crain {s the coumcentration of any substance in rain i3, for exazple,

ug/Kg rainm.
cair is the concen::a:;on of any substance in air in ug/Kg air.
For most reactive trace gases (e.g., SOZ’ NH3) and aerosols W gemerally ranges
from 300 to 3000. For aerosels it is related to aerosol size. This is shown
in Tigure 2, which is a plot of caleulatad values of W determined from analyses
of raiz and air samples collected iz the 2arine at=osphere ia the Tlorida Xeys

vs the =ass median diameter of frace elements found cn sarcicles in the zarine

atdosphere (Duce et al., 1979). UNote that W ipereases with increasing particle
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size. This has been observed im urban areas by Gatz (1977) and in rural areas
by Lindberg et al., (1979) and Peirson ec al., (1973).

Fer a substance present on particles in the atzosphere, a crude order of
magnitude estimate can be made of its concentration in rain if its atzospheric
particulate concentration is known or can be predicted. As mentioned above,
values of W will generally range from 300 to 3000 for particulate substances.

il the particle size distribution of the substance is known this crude estizate
can be refined somewhat, as W will generally be on the high end of the range for
particles with r >lum and on the low end of the range for particles with r <l.m.
f an estinmate can be nade of tha concentration of any substance in Ta‘n, this
can be combined wizh local climatological data on daily, monthly, erc., rainfall
to determine a rainfall flux of that substance into the ocean. For atzospheric
par:icleg'it has been estimated that, on a global scale, rainfall removes perhaps
50-90% of the total particle zass while dry deposition is Tesponsible for the
Temaining 10-507. The actual distributiom ar any location is of course, a
function of parcicle size, wind speed, and rainfall frequency, intensity, and
duration, among other factors.

For relatively non-reactive trace gases, such as many of the CHC's, values
for W are ouch lower. tkins and Eggleton (1971) reported values for W ranging
from 2 to 65 for the CEC's benzene hexachloride, dieldrin, and DDT in London.
The value of 65 was for DDT and was about 30 times higher than laboratory experi-
ment values calculated for the vapor phase of this compound, suggesting that much
.of the DDT in London was present on particles. Thus the true value.of W for
scavenging heavy vapor phase CHC ié probébiy éuite léw. .&-for ;he.low molecular
weight saturated CHC would probably even lower.

2. Particle Dry Deposition
?articles can be deposited directly onto water (and land) surfaces

‘ . - o - ' - . - o N
via gravitatiozmal settling and turbuleat and diffusive translier. II the atmospheric
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concentration and particle size distribution for a particular substance of interest
is known, for example a certain heavy metal, it is possible to predict crudely the

flux of this substance to the earth's surface via dry deposition.

A useful concept in evaluating dry deposition of atmospheric particles to

land or water ;urf;ées 1s the deposition velécity, Vyr where:

o= | | (s)

Where C = the concentration or mass of particles or material present on
pafticlés ée: unit volume of air (e.g., g/cn3), and F = the mass flux of
pérticles oé'mgtérial present on particles deposited on the surface (e.g.,
g/cm2 sec)., Effective deposition velocities for particles in the stable aerosol
size range.ciose to the ground are often near 1 cm/sec, but this varies considerably
with particle size, wind speed, and surface roughness. In a laboratory wind tunnel
experiment Schmel and Sutter (1974) investigated the'particle size and wind speed.
A sumaary ofﬂfhe }esulcg is presented in Figure 3, There is a general decrease in
Aeposi:ion ;eiocity with decreasing particle size at a given wind speed, with
a drama:ic drsp between 10 and 1 um diameter. Tor a given particle size greacer
than 1 um_diam;:er, the deposition velocity ircreases with increasing wind speed.
Below approxima:eiy 1l um diameter there appears to be no clear rela;ion between
deposition veloecity and wind speed.

Unfo¥tunaé;iy, field measurements of aerosol deposition velocity do not
always agree with these wind tumnel studies. This is particularly true for
Qubmicrome:er'éa}ticles. For gx;;ple, Toung and Silker (1979) receatly investi-
gated aerosol depositicn velvsity to the ocean surface using 7Be. They found
882 of the 7Be to be on particles with r < 0.5 um with only 1% on parsicles with

T > 3.5 xm. Thus 3e is primarily on submicrometer particles. The aerosol
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deposition velocity determined from the 73e measurements was v 0.8 c2/sec,
considerably higher than would be expected from Figure 3.

In a study of the atmospheric input of heavy =metals to the North Sea,
Cambray et al., (1973) derermined atmospheric concentrations and dry deposition
rates to a dry filter paper for a variety of trace metals, From this data
deposi:ioﬁ velocities caﬁ ﬁé cﬁl;ula:éd using Equation (5). Ramm (1976) has
compiled mean values of mass median diameters for atmospheric Particula:e heawy
metals using all the atxzospheric data available up to‘mid-l§76. A plot of
Rahn's mass median diameter vs the deposition velocizies calculated f{rom
Cambray et al., (1975) for a number of heavy nmetals is presented in Figure 4.

The trend of deposition velocity vs particle size, i.e., increasing vy with
inereasing particle size, is apparent in both figures. Yote that agreelent
between the figures is reascnable for particles with radii R 1 um., Agreement
is poor for submicrometer particles. It zust be remembered, however, that the
data of Cambray et al; (1975) are for deposition.to a dry filter papef, not a
water surface. At the present-day level of understanding it can be stated that the
deposition velocity for aerosols with 0.1 < = > 1.0 um is probably iz the range |
of 0.05 to 1.0 cm/sec, while that for particles from ~ 1 to S um radius is prsbabl‘.
in the range of 0.5 to 3 cm/sec, noting that vy is a function of wind velogity
and thaz cthis function is not well characterized at present. Using the values
abové, infor:a:iﬁn on the ?ar:icle,aass median diameter Sor a particular sub-
stance of interest, and the atmospheric concencraticn of c=hat substance, crude
order of magnitude estimates of dIy depositicn flux to ﬁhe ocean surface caa te
sade by use of Squatiom (3).
3. Direct Gas Zxchange
Liss (1973) and Liss and Slater (1974) have reviewed the process

of gzas exchange across the air/sea iaterZace. In the dodel described by these
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papers, the interface between air and sea is considered as a two-layer filx
system. Away from the interface each reservoir -is assumed to be well-mixed.
The primary resistance to-gas transport comes from the gas‘and liquid phase
laminar filz, or interfacial, layers. It is assumed that gases cCTOsS these
interfacial layers by molecular diffusion, (See Figure 3).

Ia such a two layei boundary system at an air/water interface, the flux,

F, of any gas through the boundary layer is 3iven by:

F=ki €))

where F is the flux in, e.3., g/c:n2 sec.

Ac 1s the concentrzation difference 3cross the pa;ticular layer in g/<
and k is the corresponding exchange coefficient or tramsier velocity in
e/ sec.

As Liss (1973) points out, k depends on many facters, including che degzee
of mixing of the waterl and air aand the chemical reactivizy of the gas. The
rechfocal of & is often called the resi;:ance, v, and is a measure of the
"resiscance' of the gas to transfer. I has units of sec/cm. The total resis-
tance to the exchgnge of any gas will-be the sum of the resistance in the gas
and liquid phase laminar layers.

In the free atmosphere above the ocean the concentration of the trace 3as
of ‘interest is cg As the air/sea interface is apprgached the concentration
changes and at the water surface the atmospheric concentration is csg' A simdilar
condition occurs in the ligquid phase, with the bulk water conceatration of the
dissolved gas being ¢, and the coucentration of the interface being c ;. Assuaing

' the gas transport to be a steady state process and using Equation (6),

F = kg (cg - csg) =k {csl - ¢q) (7
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The first expression represents exchange aczoss the gas phase laminar
layer and the second represents exchange across the liquid phase laminar layer.

Obviously the two must be aqual. I the exchanging gas obeys Henry's law, then

. csg = Hcsl (8)
" Where g, Benry's law constant, is given by:
q - Equilibrium concentration in ¢as phase (g/cn3 air) (9)
Equilibrium concentration of unionized dissolved gas
in liquid phase (3/cm3 water)
csg and ¢y are not measurable in the field but can be eliminated
between Equation (7) and (8) to obtain:
F= Kg (c8 - Hcl) = Kl (cg/H - cl) (10)
(gas layer (liquid layer
exchange) exchange)
Where l/K8 --l/k8 + B/k, = R_ (gas phase basis) (11)
and l/K1 = l/k1 + l/r.kg = R, (liquid phase basis) (12)

The total resistance to transfer of any particular zas, R:, expressed
either on a gas phase basis (l/Kg) or a liquid phase basis (l/Kl) s a function
of both the individual exchange constants for that gas for each phase (kg and kl)
and ;he Henry's law coastant, H, for that zas.

Thus, in order to caleculate the flux of any gas across the air/sea inter-
face the concentration of the gas in the atmosphere and dissolved in the ocean
aust be known, as well as its Henry's law constant and its-zas and liquid phase
exchange coefficients.

Fer the unburned wastes expected to be injected into the atmcsphere Zrem
M/T Vul:canus, the at=ospheric soncentraticn of each substance must be modelled,

as was done by Paige et al., (1978), for total unburned gaseous wastes. The
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seawater concentration of each waste would have to be aeasured. Yenry's law
constants for most of these substances are curTently unavailiable and need to be
measured in the laboratory under near-expected ambient concencration conditions.
According to Liss and Slater (1974), kg and kl for any gas cf interest can
be determined from the corresponding values for water exchange. Liss and Slater

(1974) use the following values for 820: .
kg(HZO) = 0.83 cm/sec.
kl(HZO) = 5.6 x J.O'3 e/ sec.

To obtain kg values for gases other than water, the value for kg(HZO)

should be multiplied by the ratio of the square roots of the zolecular weights
of HZO and the other zas.

 As poiated out by Liss and Slater (1974) the value for kl(EZO) is based
primarily on measurements of CO2 exchange and i{s reasonably accurate for gases
with molecular weights of 40 % 25. For heavier gases kl(H:O) should be ﬁul:ipliad
by the ratio of the squatre roots of the molecular weights of CO2 and the other
gas. For a chemically reactive gas the situation is zore ccmplex and the paper

of Liss and Slater (1974) should be consulted.

13
C. Atmospheric Concentrations in the Proposed 3urn Area

All of the substances which would be introduced into the atmcsphere
by the waste burning at the proposed bdurn site are probably already present at
some concentration in the ambient atmosphere at that location. While :hé:e are
virtually no data for that area for any of the substances of interest, there
are data for a number of these substances at ccaszal sites along the north-
eastern United States and from Bermuda and ships in the westernm Vorth Atlanzic.

Table 2 presents data on the 3;ean conceatration of a number ¢f trace

metals measured iz the atmosphere in the general area of interest. Most of
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the data for "Urban Regions' were obtained at an altizude of 600 meters at
sites 32 to 48 km downwind of major urban centers in the northeastern United
States (Young et al., 1975). These concentrations may be representative of
coastal areas in-the vicinity of large cities on the east cocast. Data are also
presented for Bermuda, approximately 750 miles southeast of the proposed burn
site (Duce, 1976a and b). These three data sets are also given in NAé
(1978). A very limited data Set'was ob:éined from atmospheric samples collecred
over the New York Bight from a ship in May, 1974. The Mew York Bight data
(Duce et al., 1976c) are compared with New York City data (RXneip and EZisenbud,
1974) in Table 3. No:e‘the_higher trace metal concentrations over the New Tork
8ight whea the winds are from the "northwest” sector, reflecting the strong
source regions in the United States.

. From the data in Tables 2 and 3 we can determine an expected racge of
Tace metal "background" concentratioms which might be expected under normal
conditions in the proposed burn area. Ihesg expected concentTation ranges are
presented in Table 4.

Atmospheric concentration data are presented in Table 5 for five Tepresent-

ative CHC - PC3, CE, - CCl,, C3ECl = CCl DDT, and CH5Cl. CH3Cl is prizmazily from

3 3’ 2’
natural sources, with the ocean being the major source. The others are 2ll
primarily from anthropogenic sources. Note that C3Cl = CCl2 h;s much higher
concentratious in U.S. coastal sites than in open ocean areas, which supports the
concept of a shore a:mosphéric'residence time for this unsaturated C3C. Concen-
trations of this compound ia the urban atmosphere around New York City are
reported to be over X00 ng/:3 ST? (Lillian et al., 1975).. . Concentratioas of
C33CC13 are rather uniforz in all areas, supporting a long residemce tizme fer

this saturated low molecular weight CIC.
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Table 2

Atzospheric Trace Metal Concentratioms, Urban Regions and Bermuda

Urban Regions, Northeastern U.S.?

N A
. GeometTic Standard Deviation

Bermuda’
Geometric Geometric
Mean Range Mean Ran§ e
ag/m STP? GSD* ng/m2ST? ag/m3ST? GSD* ng/m-ST?
Na 510 -3 130-2300 1600 3 200-8000
Mg 730 3 150-2030 200 2 30-900
Al 1600 2 340-3800 140 6 3=3000
1200 3 410-6100 140 3 6-1100
K 400 - - 120 3 17-1000
Fe 1700 3 380-4800 90 5 4-1900
Pb .+ 170 3 48-1000 3 4 0.10-20
Zn 120 3 29=-740 3 3 0.2-20
Mn 32 3 8-110 1.2 4 0.33-30
v 16 3 9-170 0.8 3 C.2=-%
Cu 50 - - Q.9 4 <0.08-15
dg 0.22 3 0.9-1.3 - - -
~Cr 14 4 2.6-153 0.3 3 <0.04=3
Ni 20 - - 0.08 - " <0.02-1.5
Ce 3 - - 0.2 S 0.005=3
Cd 3 - - 0.2 4 <0.01-1.6
Se 1.7 - 2.7 0.5=5.7 0.13 3 <0.02-0.6
As 16 2.0 7.5-530 0.07 3 0.012-0.5
Co 0.97 2.0 0.42-2.8 T 0.03 ) <0.005-0.5
St 3.0 2.9 0.31-12 0.014 S <0.001-0.3
Se¢ 0.39 2.3 0.11-1.3 0.92 5 0.002-0.4
Th 0.3 - - 0.02 5 0.002-0.2
Ag 0.6 - - 0.003 3 "<0.002-0.08
Eu 0.056 2.8 0.016-0.21 0.003 5 <0.0002-2.05

, Young et al., 1975 and Zoller (personal communications)
" Duce et al., 1976a & b; Duce and Hoffman, 1976
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Table 3

Mean Atmospheric Trace Metal Concentrations,

Wind Directicn

SW through §W to NE 26402140

NE through ST to SW

-New York Bightv and New York City!

Fe

0g/m3STP |

80=40

1400

New York Bight

Al Zn Cg
ng/g3STP ng/m3ST? ug/m°ST?
2602160 57+51 1.420.9
110270 . 3245 0.5220.19
Yew York Citv*

- 310 5.8

Geometric mean of monthly values, 1972-73

-

' Duce et al., 1975
!

" Kneip and Zisenbud, 1974
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Table 4

"Background" Concentrations of Trace Metals on Particles

Expected near Sea Level in the Proposed Burn Area

Metal Exvected Concentration Range (nz/:n3S‘l'?)
Na - 500-2000
Mg i 200-500
Al 50-500
Ca ' 100=-300
R 100-400
Fe . . 50-500
Pb 10-200
Zn 2-100
Mn 0.5=5

v 0.5-10
Cu 0.5~20
Hg 0.01-0.1
Cr 0.1-50
Ni 0.05-50
Ce <0.05-0.5
cd 0.05«2
Se 0.01-1

As 0.05=5

Co : 0.01-0.5-
sy 0.01-1

Se 0.01-0.1
Th 0.01-0.1
Ag 0.005-0.2
Eu <0.001-0.01
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Table 5

Atmospheric Concentrations of Chlorinated Hydrocarbons
) at Selected Locations

Substance Locatien Concentration Reference
ng/m3ST?
PC3 Bermuda ’ ‘ ‘ 0.13-0.5 Harvey and Steinhauer,
1974
Bermuda 0.08-0.66 Bidleman et al., 1976
Chesapeake 3ay 1.0-2.0 Bidleman et 2l., 1976
‘Grand Banks 0.05-0.16 Harvey and Steinhauer,
1974

CH3-CC13 Numerous sites, North Atlantic ~700 Siagh et al., 1979
and North Pacifie
Numerous sites, northerm ~600 Rasmussen, 1977
hemisphere - Reported ia Chang and

' 2enner, 1978.
Izish Coast 400 Cox et al,, 1976
Sandy Hook, N.J. ~900 Lillian et al., 1975
U.S. Pacific northwest ~600 Czoon et al., 1977
-

CHC1=CC12 Numerous sites, North Atlantic ~90 Singh et al., 1979
and lorth Pacific
Irish Coast 90 Cox et al., 1976
U.S. Pacific Northwest ~v120 Cronn et al., 1977
Sandy Hook, N.J. - ~2000 Lillian et al., 1975
Marine air mass, Maryland coast ~.300 Lillian et al., 1975

CH3C1 Numerous sites, Norfh Atlantic ~1500 Singh et al., 1979
and North Pacific
U.S. Pacific Northwest 41400 Cronn et al., 1977
Irish Coast ~v1700 Cox et al., 1976

DT Chesapeake Bay 0.014-0.37 3idleman et al., 1975

3ermuda ‘ <0.003-0.058 Bidleman et al., 1975
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D. Climatological Conditions in the Proposed Burm Area

A detailed description of :he'géneral c¢limatological conditions in
the area of the New York Bight is given by Brower (1977). Iaformation on this
region is also availlable in NOAA (1973). Of particular comcerm (relative to the
atmospheric transport and deposition of residues from the proposed burn sitce)
are wind speed and directiom, precipitation frequency, intensity, duration and
type, and.fog. Informacion on these parameters is presented Lﬁ Table $.

l. Wind Direction and Speed |

Percentage frequency of wind direction from eight points of :he‘

compass and calm as well as zean wind speed in Knots and meters/sec are given in
Table 6. From a map of the east coast of North America it can be seen that if
a line were drawn rogghly southwest to northeast chrough the proposed burn site
location, winds blowing from the southeast side of this line would generally
carry any atzospheric substances toward the North American coastline, while
winds from the northwest side of the line would carr§ zaterial out to the open
ocean. Table 7 preéen:s data on the monthly variation of the fraction of the
time the wind direction is from these "northwest'" and southeast” sectors. TFor
the purpose of this table cala conditions were spli: evenly, assuzing that che
general flow was ''morthwescerly' half the time and "southeasterly'" half the time.
Note that the wind {low is primarily from ché northwest sector duriang autumn.
winter, and early spring and from :heAsoutheast sector during the late spring aﬁd
sumer. Wind speed is much stronger in the winter, with a mean of 18-19 kts, but
drops to a minimum of 1l kts in the niddle of swmmer. Calz cecnditioms are 3 o 4
tines more prevalent In summer than win:e:.‘

2. Precipitation

The percentage frequencies of total observations reporcing rain

and show in the proposed burn area are preseated in Table 6. There is, of course,
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Table 6

Meteorologlcal Data for Proposed Burn Sitel

Month Wind Directfon Mean Wind Precipitation* Visibility
(X of Time occurring) Speed Snow Rain .

N NW W SW S SE E NE CAIM KIS M/SEC % X X < 2 Miles
Janwary 18 23 17 12 10 4 4 4 18 9.0 4.3 11.0 3.1
February 23 22 16 10 9 3 4 5 19 9.5 4.9 13.2 4.5
March 17 19 15 12 13 6 4 s 18 9.0 2.1 1.6 5.6
April 15 12 14 14 17 5 6 10 715 8.5 0.3 10.8 6.4
May 13 8 10 16 17 7 8 10 11 13 6.5 0.0 6.9 12.5
June 9 6 10 19 18 8 8 710 12 12 6.0 0.0 5.4 7.1
July 7 5 9 23 21 5 6 10t 14 7 11 5.5 0.0 4.9 4.9
August 11 6 18 19 7 8 12 11 11 5.5 0.0 4.7 3.1
September 16 8 7 10 11 7 12 19 10 12 6.0 0.0 5.9 2.9
October 18 16 10 9 11 6 8 14 . 8 15 7.5 0.0 6.4 1.4
November 18" 20 16 10 10 5 10 .6 17 8.5 0.3 11.3 1.9
December 19 23 19 11 9 3 4 7 5 18 9.0 2.7 12.1 2.0

l Wind direction data from NOAA (197])) for the area 350-400N, 70°-75°w,
all other data from Brower (1977) for 38.40-39.2°N, 71.8°—f2.6°w..

. .
Data reported are the percent of total observations with snow or rain.



Table 7

Wind Direction Frequenecy frem ""Northwest' and "Southeast'" Sectors

SW - NW - NE NE - SE - SW

&9 (%)
Januazy 70 30
February 73 27
March 64 36
April 57 43
May ' .30 , 50
June - ' 46 ‘ 54
July 44 56
August 45 S5
September 50 50
October 60 40
November ' 67 33
December 72 28 -

no snow in late spring, summer, or early autumn, with a maximum of snow being
reported about 5% of the time in February.

Rainfall frequency is also much higher in the winter than in the summer.
The annual accumulation of precipitatiom is about 100 c¢m in coastal areas west of
the burn site, and range from 5-8 < ia Jume to 10-13 <= in iAugust, being fairly
uniforaly distributed, in amount, throughout the year. Most‘:ainfall from May
through October 1is from thunderstor=ts. These rains are generally btrief bHut of
high intensity. The November through April precipitation is =more often associated
with widespread storms. Cluration of rain and snow is often one or tvo.days; bute
the intensity is not as great as during the surmer.

3. Fog and Visibility
The percentage frequencies of reports of visitility less than two

miles are reported in Table 6 and are indications of the frequencies of dense fog.
The zost common fog in this area is advection fog. It occurs zost freguenzly in
late spring aad early summer when warm humid air from the south is carriad over

the cooler water surface.
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II. RESPONSE TO QUESTICNS CONCERNING ATMOSPHERIC 3EHAVIOK OF COMBUSTION PRODUCTS

A. 1. How Long Will These Substancés (Unburned Chlorinated Hvdrocarbens

and Heavy Metals) Rermain Suspended in the Atmosohere?

A general range of expected a:mospherié residence times for several
classes of substances expected to be released from the proposed burn site are
given in Table 8. Fo; éﬁbstances présen: as particles, the atmospheric residence
time is a function of a number of parameters, as described in paragraph I:A.Z, above,
Based on currently available data, submicrometer size particles, the size on which
much if not most of the vwaste residues in the particulate phase should be found, will
have atmospheric residenze times on the order of a few days to a week or so.
Most of the residual trace metals will be preseant on particles, but most of the
residual CAC will be present in the vapor phase.

In the Qapor phase, saturated low molecular weight unburned C3C can be
expected.to have atmospheric residence times on the order of months to vears. .
Unsacturated low molecular weight CHC will have much shorter residence timés, on
the order of hours to days. High zolecular weight chlorinated hydrocarbons which
are polar ia nature and easily hydrolyzable, such as the major cocmponents of
derbicide Crange, would be expected to have relatively short atzospheric residence
times, probably on. the order of a few days or less. #digh molecular weight Cic
which are aromatic and aon polar, Quch as PCB's, are expected to have atmospheric
residence tines of weeks to a few =months.

2. What is the Tate of the Unburned Chlorinated Zvdrocarbon and Zeavv

Metals Zmitted to the At=osphere?

Residual material present on atmospheric particles will be removed
by dry deposicion and precipitacion to the earth's surface, either ocean or laad.
While scme {rac:ziom of the low molacular welght vapor phase CIC are removed

directly by rain, =mosc are destroyed in the atmosphere prizmarily via atzack by
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Table 8

Estimated Atmospheric Residence Time Ranges
for Various Classes of Substances Released at the Proposed Bura Site

Substance . ' Estimated Residence Time Range
Sutmicrometer Particles Days to a week or two

(e.g., containing heavy metals)

Saturated Low Molecular Weight CHC Mouths to years
(e.s. » QB-Ccls) N
Unsaturated Low Molecular Weight CZC Hours to days

(e.g., CECL = CCl,)

Polar and Hydrolyzable Eigh Molecular Hours to days
Weizht C3C

(e.g., n-butyl ester of 2,4-=D)
Aromatic, Yon Polar High Molecular Weeks to months
Weighe C3C

(e.g., PC3's)

the OH radical and, in the case of unsaturated perchloro-compounds, ozone. The
detailed atmospheric-reaction pathways and products of the photochemical

reactions of these chlorinated ccmpounds as well as the reaction rates are s:zil

poorly known. It appears, however, that such reactiom products as forayl chloride,

phosgene, chloroacetatdehyde, and di- and tri-chlorocacetyl chloride as well as
HCl and ClO may be formed. The oxygenated chlcr£na:ed hydrocarbon reaczion
products should have a shor: atmospheric residence cime, on the order of da¥ys
at most,

3. What Percentage Reaches the Ocean and Where Does the Rest Go?

This question cannot be answered accurately, as it is a furmeczion
of 3 variety of atmospheric conditions and chemical and physical properties of

the atmospheric residue. (See Question D for some czude model caleulations).
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With the winds ié a generally westerly directiom, away frgm fJorth America, atx:o-
spheric submicrometer particulate residues, with their roughly 4~10 day residence
timas, should be largely deposited in the North Atlantic. With easterly winds,
depending on the detailed air mass trajectory, much of the submicrometer particulate
material could be deposited over North America. A similar analysis would apply
for the polar and hydrolyzable heavier CHC and the unsaturatad low Jolecular
weight CHC with their relatively short residence times. Note in these latter
czases, however, that a fraction of the material will have undergone reactioms,
and/or degradations either in solution or in the vapor phase, while in che atzo-
sphere. There is‘presently insufficient informatiom on reaction rates, scavenge-
itity, ectc., to predict the relative quantities of these substances destroved

.

ix, the atmosphere and returned to the ocean or land surface iatact.

w
(<)

The low molecular weight saturated CHC have atmospheric residence times
of gonths to years and thus can be distributed arcund the northern hemisphgre
and even globally, mixing inco the southern hemisphere. They are largely
destroved in the atzosphere but do undergo slow exchange with the ocean.as

described below.

3., Bow Far Will Parcicles or Trace Cases be Transoorted in the Atmosohere?

Tor particles, residence time is related.CO particle size, as discussed
in paragraph I.A.2, above. A residence time of a few days to a week or so for sub-
micrometer size particles is probably reasonable. The mean surface wind speed in
the proposed burn site ranges from 5.5 meters/sec in the summer months to 9.5 meters/
sec in the winter (see Table 6). Winds will be stronger at higher-altitudes. The
distances a particle or gas molecule would travel, over time periods ranging f{rom
1-30 déys assuming the 5.5 and 9.5 meters/sec summer and winter mean wind speeds,

are indicated In Table 9. The trajectory {ollowed by the partticles or molecules
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Table 9

Atmospheric Transport Distances Under Various Conditions

Atmosoheric Residence Times

Mean Wind Speed 1 Day 4 Days - 10 Days 30 Days

(@/sec) Transport Distance (X=z)

350 1400 3500 10,400

4

5 430 1700 4300 13,000
6 520 2100 5200 15,500
7 600 2400 6000 18,100
8 690 2800 6900 20,700
9 780 3100 7800 23,200
10 860 3500 : 8600 25,900

would not be linear, of course, but would be highly complex and wvariable, depend-
'ing on the particular synoptic meteorological patterms present during and afzer
the burn. It is apparent, however, that for submicrometer particles, and
unburned C3C's which have atmospheric residence times in the range of days =2
weeks, :rans?ort on the order of thousands of kilomeceés is possible. This has
been corroborated by many atmospheric investigations of continentally derived aero-
sols found over the ocean thousands of Kilometers from their source.

In summary, particles and trace gases with atmospheric residence tizes of
more than one to two days can be transported over a thousand kilometars from
their source area. While the concentration of these substances will have been
diluted to the extent that they may not te distinguishable from the backzround
concentrations of these substances, these distances are considerable.

Note in Table 7 that the percentages of the times the wind is out of the
southeast sector (i.e., 045° through 135° to 2259) range from a low of 27% in

the winter to a2 nigh of 567 during the summer. Winds within this secsor would
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transport the substances of iaterest back towards North America, which is only

some 200 Xa from the burn site, Thus, while they. would considerably dilute the
particle and gas concentrations, winds from this sector could easily transport
submicrometer particles and trace gases back across the coastline of the United

States.

€. Can anv Particles be Expected to Remain Suspended for an Tadefinire

Period?

"Indefinite'" is quite vague. As discussed in paragraph I.A.2, the
atmospheric residence times of particles smaller than a few micrometers in radii
generally range from a few days to a few weeks. The maximum residence time for
submicrometer particles is probably in the upper troposphere in geographical regions
with little precipitation. In these areas particulaté residence times of a month
are possible. It igs a;sumed that none, or aA extremely small fraction, of

these particles enter the stratosphere, where longer residence times do occur.

D. What Will be the Air/Sea Surface Concentrations Observed at Various

Distances Downwind of the Emission Source, and What is the Flux of These

Substances rom the Atmosohere to the Ocean?

1. Chlorinated Hvdrocarbons

Model calculations of the atmospheric concentractions of certain
substances downwind of an at-sea incineration have beea presented by Paige et al.,
(1978). Their calculations will be utilized in this secticn in 2n attempt to
Telate atmospheric concentratioms to potential air/sea exchange of some of the
substance; of interest. Considered here will be rates of input into the ocean,
comparison of total quantities of emitted substances with backzround concentrations
of these substances in the atmosphere, fraction of the total guancizies emitted

per unit time which reach the ocean in rthat same time interval, etc.
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To evaluate the potential importance of the direet 2as phase uptake of low
molecular weight C3ZC by the obean, we will use CH3-CC13 (mechyl chloroform or
trichlorcethane) as an example, along with a number of simplifying assumptions.

To calculate the gas phase flux of CH3-CC13 into the ocean the values of cg, c H,

1?
kl’ and kg for this compound must be known (see paragraph I.8.3.). Oun the basis of
H values for f;eon 1l and ;Cl4 (5 and 1 g/cm3 ai; per g/cm3 water respectively) a
Henry's Law constant of Z will be assumed for CH3-CC13. As a first approximation,
¢ = 0 will be assumed, i.e., that there is initially no 633-CC13 dissolved in the

ocean around the burn site.

For expected atmospheric concentrations we utilize the results reported from
the Gaussian plume model of Paige et al., (1978), Appendix B. Assuming a 99.96%
destruction efficiency, they utilized an emission race of 8.8 Kg/hr for unburned

CHC waste from the ship. We will assume this is all CHB-CCI3 for this exercize.

With an effective stack height of 125 meters and a wind speed of 4.0 a/sec for
an at-sea burm, they calculated a zaximm ground level concentration of unburned

) .
12 3/cm3), which we here assume is all CH,-CC1,.

waste of v 2,5 gg/m3 (or 2.5 x 10~
Thus g ™ 2.5 x 10712 g/cm3.

From paragraph I.B8.3. we know that kl for‘CH3 CCl3 is given by:

, -3 Mol. We. CO»
X1 = 5.6 x 10 ~ =/sec xv}!ol- T CZ-IB-CC13

= 3.4 x 1073 ca/sec

and kg is givea by:

- Mol. We. HA0 -
k8 0.83 e=/sec X\V(Mol. . C33-CC13 0.30 ecm/sec

On a 1iquid phase basis:

~
[¥s)

. 1
+ 1/2%x = 8§ sec/ea

= 1/ - ; =
’/‘1 2 3.4 x 10°° 2 x 0.30

P
R, “/Kl
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or ' Kl = 3,4 x 10-3 em/sec.

Now che flux, F, from the atmosphere to the ocean is given by:

F = K1 (cg/H - ?l)

and, since we assume S 0

= Kleg (13)
H
£ 3.4 x 10”3 ca/sec x 2.5 x 10712 g/ca’ air = 4.3 x 10715 g/cmzse:

2 g/cmd air

g/cm” water

If the atmospheric concentration of 2.5 x 10-12 g/c:n3 were maiatained
indefinitel§:—CH3-CCl3 wculd.concinue to enter the ccean until the water
concentration, in g/cm3 water, was half the atmospheric concentration, in g/c:3 air
2 /t':z::3 air .

(since we assumed B was 57253_;EEEE)' Thus the equilibrium water comcentration
would be ~ 1,25 x 10-12 g/cm3. If the net input flux remained constant at its
initdal value of 4.3 x 10-15 g/cmz sec (which it would not, of course, because
of the iaitiation of a return flux to the atmosphere as soon as ¢y > 0) it would
take about 8 hours to saturate the ocean to a depth of 1 meter and about ome
amonch to saturate the ocean to a depth of 100 meters, assuming complete material
mixing and assuming the atmospheric concentration remained comstant at 2.5 xz 10-12
g/cm3. Of course these high concentrations persist over an area  of the ocean for
only a few hours at most, as the plume and ship move across the ocean and the plume
continues to disperse in the atmosphere.

Looking at the problem a diffe:én: way, we can estimate what fraction of the
emitted CHB-CCI3 might be removed in an hour. The emission rate is 8.8 x 103 g/hour.

Utilizing the model results of Paige et al., (1978), Appendix B, we will assume that

an elliptical shaped plume of high concentration is found over the ocean as a result
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of the incizmeration. In this region we assume the surface level atmospheric concen-

trations are v 807 of the predicted maximum concentration of Paige et al. (1978), or

v 2 x 10-12 g/cm3. This elliptical area has a maxi-um leng:H of v 10,000 meters and

1
maximum width of ~ 250 meters and thus has an area of v 2 x 109 2. The total

mass of CE3-CC13 deposited in this area ia one hour is given by:

10 2
Total Mass = e z22x 10 en” x 3600 sec
! Ko -

] ‘
= 3,4 % 10-3 en/sec x 2.0 x 10

2 g/em3 air
g/cm” water

=12 10

3 2 ..
g/em” air x 2 x 107" ea” x 2500 sec

= A 0,2 grams.

This can be ccmpared to the total mass of CH3-CC13 released per hour, 3.8 Xg. aAll
these values are presented in Table 10. Thus removal to the ocean by direct zas
exchange is very slow for this compound and most of the low mclecular weighc

saturated C3C's will be carried far from the burn area, as discussed previously.

Table 10

?redicted Fluxes of Chlorinated Hydrocarbons to the Ocean

: *

Total Mass Paige et al. (19738) Maximum Gas  Total Tlux

Released at Model Predicted Tlux to the iato the
Compouad 3urn Site Maximum Concentration Ocean Ocean

g/hr 10-6.g/n3 STP g/cmz/sec g/ hx
cE,-ccl, 8800 - 2.5 : s x107 o2

=13
PC3 8800 2.5 4 x10 - 20
DT 8800 2.5 4 x 107 20
10 2

Within a specified area of 2 x 107 =7,
see text for details and assumptions used.
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or v Ky = 3.4 x 1073 ca/sec.
Now the flux, F, from the atmosphere to the ocean is given by:

F = Kl (cg/H - cl)

and, since we assume ¢y = 0

q .

F e 3.4 x 1073 ca/sec x 2.5 x 10”12 g/c::3 air = 4.3 x 10-15 g/cmzsec
2 g/emS air .
g/’ water
If the atmospheric conceatration of 2.5 x 10-12 g/c::x3 were maintained

iadefinitcely, CHB-CCl3 would continue to enter the ocean until the water

concentration, in g/cm3 water, was half the atmospheric concentration, in g/c:z3 air

2 g/cm3 air ;.

(sidce we assumed H was =
g/cm” water

Thus the equilibrium water concentration
would be ~ 1.25 x 10-12 g/cmB. If the net input flux remained comstanc at its
iInitial value of 4.3 x 10-15 g/cm2 sec (which it would not, of course, because
of the initiation of a return flux to the atmosphere as soon as ¢y > 0) it would
take about & hours to saturate the ocean to a depth of 1 meter and about one
2onth to saturate the ocean to a2 depch of 100 meters, assuming complete material
nixing and assuming the atmospheric concentration remained constant at 2.5 xz 10-12
8/cm3. Of course these high concentrations persist over an area- of the ocean for
only a few hours at most, as the plume and ship move across the oceam and che plume
continues to disperse in tge athosphere.

Looking at the problem a differenfuway, we ;an'eégiméte wﬁat fraction of the
emitted CH3-CC13 @ight be removed in anm hour. The emission rate is 8.8 x lO3 g/hour.

Utilizing the model results of Paige et al., (1978), Appendix B, we will assume that

an elliptical shaped plume of high concentration is found over the ocean as a result
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of the incineration. In this region we assume the surface level at3ospheric concea-

trations are ~ 807 of the predicted maximum concentration of Paige ec al. (1978), or
-12 3

~ 2 x 10 g/en”. This elliptical area has a maxizum length of ~ 10,000 meters and
maximum width of ~ 250 meters and thus has an'area of ~ 2 x 10lo c:z. The tocal
mass of CE3-CCI3 deposited in this area in one hour is given by:
Total Mass = chg 22X 1010 cmz x 3600 sec
-
= 3.4 :v:'J.O"3 ca/seec x 2.0 ¢ 10-12 g/cm3 air x 2 x 1010 c:z x 26

00 secl

2 g/ead air -
~ g/em” water

= A 0,2 grams.

This can be compared to the total mass of C33-CC13 released per hour, 8.8 Xg. aAll

these values are presented in Table 10. Thus removal to the ocean by direct zas
exchange is very slow for this compound and most of the low molecular weight

saturated C2ZC's will be carried far from the burn area, as discussed previcusly.

- Table 10

Predicted Fluxes of Chlorinated Hydrocarbons to the Ocean

*

Total Mass Paige et al. (1978) Maxi=um Gas  Total Tlux

Released at Model Predicted Flux to the into the
Compound 3urn Site Maxdmum Concentration Ocean Ocean

- 2
g/hr 10 6 g/u3 STP g/em”/sec g/hr
cag-ccl, 8300 2.5 sx 107 0.2
-13

PC3 8800 2.5 4 x 10 20
DOT - 8800 2.5  exw07? 20

Within a specified area of 2 x 10lo c:z,

see text for details and assumptions used.
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We can make a similar estimation of the gas phase flux of PC3 and DDT from

the atmosphere to the ocean. Aécording to Bidleman et al., (1976), H for PCB

- 3 . -
3 5155~—3i£—— and thus K, 1s ~1.7 x 10 4

(and’ DDT) is on the order of 1 x 10 a/cm3 water 1

cm/sec. Assuminag cS is again 2.5 x 10.12 g/c=3, i.e., all the unburned organic
residue is PC3 or DDT; ;nd assuming cq = 0, the flux of PC3 (or DDT if the unburned
residﬁe is DDT) is on the order of 4 x 10'13 3/:32 sec. Assuming the £lux is 807

10 cmz for 1 hour, the total flux

of this value éver an elliécical area of 2 x 10
into the ocean is ~ 20g, as shown in Tablé 10. This compares to the total of
~ 8800 g released by the burnihg process. While this is a factor of ~ 100
greater than the mass of CH3-CC13 entering the ocean, it is still a small
fraction of the total PCB or DDT realeased.

Assuming the entire 8.8 Kg/hr unburned waste released is CH3-CC13, we can
also ccmpage the quantity of CHB—CCl3 released in a typical 185 hour bdurn with
the ambient quantity of this material present in the armosphere over (a) the

2 . . :
designated incineration site area and, since the residence tixze

entire 4500 Xm
of this compound is long, (b) the entire northern hemisphere. We assume the
background concen::aéion is uniform vertically ac ~ 600 ng/m3 ST? (see Table 3)

and that the atzosphere has ; scale heizht of 6.5 Xm. The resulting quantities

are compared in Table 1ll. A similar compariscn.can be made for PC3 and 2DT and

the results of the calculaticns aregiven in Table 1l. A PC3 background concen-
tration of 0.5 ng/n3 STP and a DDT background concentration of 0.02 ng/m3 ST?

was assumed, Note that for CH3-CC13, the total zass released is only ~ 10% cf

the mass of this compound which already exists in the atmosphere over the designated
bum are;, and is extremely small relative to the total northern hemisphere

quantity. For PC3, the situation is somewhat different. In this case the

quantity of PC3 released would be v 100 tizes the amount normally present within
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Table 11

Comparison of Masses of Material Released from a Typical 3urn with

Substance

. CHB-CCls
PC3
DDT
Cu
Zn

Pb

*

Quantity Released
in 185 Hour Burm

&)

x 10

10

Quantity Already

Present Over Designated

Incineration Site

1.5

See text for assumptions concerning

g)
107
x 10

10

x 104 -6x 105

10% - 3 x 10°

107 - 6 x 106

S

x 10° - 1.5 2 10

10 - 1.5 x 10°

10° = 1.5 x 10°

3 6

x 100 - 1.5x 10

burn residues.

the Mass Already Present in Several Atmospheric Reservoirs

Quantizy Already
?resent in Northerm
Bemisphere Atmosphere

)

lx 10lz

1 x 10°

4 x 107

the atmosphere over the 4300 sz area of the designated burm region. It is a few

tenths of one percent of the total PC3 content of the northern hemisphere atmosphere.

Tor DDT the quantity released is over 1000 times the background quantity over che

designated burn region and almost 10% of that expected in the antire northern

nemisphere background atmosphere, which would be quite significant.
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These crdde calculations show that the impact of the burn on the atmospheric
zoncentration of the substance released and its subsequent ccncentrations ia the

ncear variles zreatly {rom compound to compound, and each has to be assessed

separately.

2. BHeavy Metals
It is useful to estimate the input of heavy metals to the ocean
from the a:mospﬂere, both via dry deposition and rain removal. The heavy metal
emission rates from incineration used by Paige et al. (1978) in their Gaussian
plume model are given in Table 12.

With a zean wind speed of 4 m/sec and an effective stack height of 125.5 m,
tse Paige et al., (1§78) model predicts the maximum atmospheric concentrations would
occur 4009 meters fron-:he burn site. (See their Appendix B). Their predicted
Daximum concentrations are given in Table 13 along wigh the ranges of expected
background concentration over the ocean in that area (from Table 4).

From Table 13 it appears'that thé Pb conceatration predicted by the model
is within the expected background range. The maximum Cu, Zn, and As concentrations
predicted from the model burm are about 2 to 10 times the upper end of the expected
backgrsund concentration ranges, while the predicted Ni, Cu, and Cr concentrations
are 10 to 60 times the upper end of the background range.

To obtain order of magnitude estimates of the input of these heavy metals
to the ocean under dry conditions, we can assume the najor mass of these mersals
is on submicrometer particles, which probably have dry deposition velocizies of
0.05 to 1.0 cm/sec (paragraph I.B.2.). Using the relationship:

F - Cvd (14)

‘Where F = trace metal flux, in g/m2 sec
]
C = atmospheric concentratiom in 3/cm3
v4 ™ deposition velocity, in ca/sec (0.05 to 1.0 ca/sec)

*
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. Table 12
Predicted Hourly Fluxes of Heavy Metals

N\

Tlux into the Flux intc the * Flux into the *

Atmosphere from Ocean by Dry Ocean by
Metal the Burn Site Deposition Rainfall

g/hr g/hr g/hx

Cu 700 0.6 = 12 300 - 3000
2a 700 0.6 -12 300 - 3000
Pb 400 0.3 -6 200 - 2000
As 100 0.Q9 - 2 40 - 400
Co 100 0.09 - 2 4Q - 400
cc 4000 3.5 - 70 2000 - 20,000
Ni 2000 ' 1.7 = 35 1000 - 10,200

* 2
Within a specified area of 2 % lO10 e~ - see text

zor details and assumptloms used.
the predicted range of fluxes for these metals can be calculated. The results
of this crude cz2lculation are given in Table 13.

We assume, as in the discussion of CHB-CC13 aboveLE§a: an elliptically
shaped region oﬁ high atzospheric heavy metal concentTation is Sound over the
ocean, Trace metal concentraticns {in this region are ™ 80% of the maximum
predicted by the aodel of Paige et al., (1978). The elliptical region has an
area of v 2 x lOlo cmz. The total mass of each heavy metal deposited iIn thi§
area by dry deposition in one hour is given in Table 12.

Under the conditions of this crude dry deposition removal model, it appears
that from a few tenths of ome percent to a few percent of the mass of the tTace

setals released each hour is deposited in the ocean during the first hour.
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Table 13

Predicted Atmospheric Concentrations and Fluxes to the Ocean of Selected Heavy Metals

Paige et al., (1978).

Expected Background Model Predicted Predicted Dry Deposition Predicted Rainfall Flux
Metal Concentration Maximum Concentration Flux teo the Ocean Surface to the Ocean Surface
10”9 g/m3 STP 10“9 g/m3 STP 10—14 g/cm2 sec ;0—14 g/cm2 sec °
Cu 0.5 - 20 220 1 -20 500 - 5000
“In 2 -100 220 1 ~ 20 o 500 -~ 5000
Pb 10 - 200 120 0.6 - 12 ' 3o0 - 3000
As 0.05 -5 . 30 0.15 - 3 60 - 600
Co 0.01 - 0.5 3o _ . 0.15 - 3 60 - 600
Cr 0.1 - 50 1200 6 - 120 3000 - 30,000

Ni 0.05 - 50 620 3 -~ 60 1000 -~ 10,000



Subsequent vertical dispersion of the material in the plume would result in lesser
percentages being deposited from a one hour burn in subsequent hours. Yote that
the entire quantity of each heavy metal released by burming per hour is not
delivered to the ocean each hour, as was assumed for HCl in the model of Paige

ec al., (1978) - see their Appendix D. 1In fact, a rather small percentage is
removed, at least under dfy condi:ions. | '

The oumerous limitations of the Gaussian plume model relative to the
problems associated with the proposed incineration site have been discussed by
Paige et al., 1978. The deposition caleculations made, using data derived from
the plume model, are highly uncertain and serve only as order of magnitude
estimates which apply only under the specific conditions of the zodel.

To obtain order of magnitude estimates of the rainfall removal of these
trace metals from the atzosphere, we can use the washout factor discussed in
paragraph I1.B.l. We will assume that the atmospheric concentratioms of the
particulate heavy metals in the 2 x lOlo cmz elliptical deposition area are about
80Z of the maximum values givea in Table 13, as was assumed in the crude dry
deposition model, We will also asswme that this atmospheric concentration is
maintained throughout an hour's rainfall, which will clearly not be the case, and
will result ia the calculation of ancmalously high input values to the ocean. We

will assume that the particles are submicrometer {in size and, from Figure 2, will

assume that W, the washout factér, i{s ~ 1000, As shown in Sectiom I.3.1.

Cratn ™ Catr ¥ 13)

-

In Zquation (15) the units for C_,. aTe ng/Xg air. To convert the model
predicted concentrations given in Table 11, which are in ng/=3 ST?, to ng/Xg
air, we multiply the ng/m3 ST? values by 0.78. With this information we can

predicz the heavy metal concentratioms in the rain.
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The concentrations in the rain are a function of rainfall intensity,
duration, etc., but this cannot be accurately modelled at this time. If we
assume a continuous average rainfall rate from ! to 10 mm/hr, a reasonable
range, then the total quantity of each heavy metal removed, in g/c:zsec, can
be calculated and 4s given in Table 13 for these rainfall rates. Note that the
ranges of raim removal fluxes predicted for .each metal are much greater than the
ranges of fluxes predicted by dry deposition. Thus rain, when it occurs, is an
efficient mechanism for the removal of atmospheric particles. Applying these
rainfall removal rates, over a one-houq period and an area of 2 x 1010 cmz, results
in the ranges of values reported in T;ble.12 for rainfall removal in the elliptical
deposition area,

The lower end of these ranges 1s approximately the same as the total emission
rates of these metals from the burning process. The higher, unrealistic, end
of the ramge results, of course, from the assumption that the arsa of hizh
atmospheric concentration can be maintained over a one-hour period. A4s these
results show it obvicusly cannot, i.e., the rainfall removal is very efficient.
This rapid scavenging of particles in the lower atmosphere is well-documented
in the literature. It appears that most of the partiéula:e output f:omti burn
could be removedlin roughly an hour or so, under conditions of continuous rain at

rates of 1 - 10 mm/hr, '

E. What Effects do Variaﬁle Atmospheric Conditions Have on the Fate of

tmissions (e.z., Fog, Precipitation, Increased Wind Veloceity, etc.)?

The atmospheric residence times and removal rates for substances are
related to a number of ataospheric éondi:isns. Increasing wind speed increases
the effective deposition velocity for a given size particle, as shown for
laboratory studies in Figure 3, presumably due to increased turbulence in the

near boundary layer. Direct gas exchange is also enhanced with increasing
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wind speed. Uafortunately there are uot sufficient f£ield data available to
quantify these effects well or to utilize them in a predictive mode. Increasing
wind speed accelerates the diséersion of the pollution plume. As described by
Paige et al., (1978), in a conventional Gaussian plume model, comcentTaticn is
inversely proportiomal to wind speed. Thus a doubling of the wind speed results
in halving the predicted comcentration at aﬁy point dowmnwind froﬁ the source,
ail éther parameters remaining constant.

Precipitation and fog wil; both enhance the removal of all the substances,
but particularly ECL, par;iﬁles, and the polar and hydrolyzable organic constituents.
Low molecular weight sacﬁraced CEC will not be affected significantly by fog
or precipitation.

Assuming ﬁha: the primary cbjéc:ive relative to the atmospheric emissions
is rapid dispersal and rapid removal’to the ocean surface, che_op:imum meteoro-~
logical conditions include relatively strong winds from the "morthwest" sec:or-
coupled with periods of precipitatiom. Periods of fog are not desir;ble as
they affect general ship operatious. In addition, fog only occurs during light
wind condicions. With these meteorological conditions in mind, and reference to
Table 6 (the monthly climatological information for the proposed bufn site), it is

apparent that the best time of year to obtain the general conditions above is in

autumn, winter, and early spring.
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III. RESPONSE TO QUESTIONS CONCERNING OCEANIC BEHAVIOR OF COMBUSTION
PRODUCTS

~

A. Transovort of Combustion Products Entering the Ocean from the
Provosed North Atlancic Incineration Site

The proposed North Atlantic Incineration Site s located in a
région of the northwest Atlantic Ocean known as the Slope Water region.
The :ranspor:.of fesidues by oceanic processes will depend on the
specific location of the plume in the atmosphere and on the prevailing
- hydrographic conditions. Figure 6 illustrates the location of the

site relative to the major oceanographic features. Typically, the Shelf
Water resides north and west of the 200 m contour to depths of 100-200 =
along the coatinental shelf. This water is distinguished by its rela-
tively low salinity (less than 34.,5%°/,0), and its temperature which
varies seasonally from about 2-4°C in.:he winter to about 22°C in the
summer (Beardsley and Flagg, 1976). A distinct surface front separates
the Shelf Water from the Slope Water at approximately the 200 w isobé:h.
The upper 50 @ of the Slope Water is .generally more saline (34.5 -
35.5° /..) and warmer (10 ¢ winter, 24 C summer) than the Shelf
Water. The Slope Water is bounded on the souch and east by the Gulf
Stream.

The nominal circulacion of waters through this region is a south-

. wasterly flow along the shelf and inner slope and a northeasterly flow
of the Gulf Stream (Beardsley et al., 1976) with a possible northeaster-
i1y flow ia the outer Slope Water. This pattern gives rise to an oblong
councerclockwise gyre circulation in the Slope Wacer region (Figure 7).

There can be large variations in the Slope Water region {rom the

normal location and flow of Shelf, Slope, and Gulf Stream Watars due
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to three phenomena:.Shelf Water intrusions, Gulf Stream zeanders, and
Warm Core Rings. Occasionally tongues of Shelf Water can be seen in
infrared satellite images penetrating into, and apparently mixing with
the Slope Water. The Gulf Stream often develops meanders which displace
and modify the outer Slope Water. Warm Core Rings are bodies of Gulf
Stream and Sargasso Sea Water which are imbedded in the Slope Water.
These features are 80-150 km in diameter; they rocate in a clockwisé
direction with surface currents of about l-3 knots; they have a lifetize
of about 6-14 aonths during which they migrate southeasterly through the
_Slope Water region. The tramsport of incineration residues will bde
determined by the water masses aad near-surface currents beneath che
atmospheric plume.

For an initial coasideration of residue transport we will assume
that the atmospheric plume results ia deposition of wastes withia 10 xa
of the iocineration ship. This assumption is based on obsérvagions
during burms in the Gulf of Mexico ia which the plume was detected at
sea-level within 0.5-3.5 nautical miles of cthe M/T VULCANUS. Thus, we
will consider deposition of residues within the Incineration Disp;sal
Site when cthe “average” hydrograpnic conditions prevail. Under cthese
circumstances the residues will bé deposiced in the Slope water. It 1s
likel& that they will be trapped ia the Slope Water circulation which
has a physical :esi&ence time on the order of 2-; vears., The Zollowing
projection can be suggested for the tramspor:z of residues desosited in
the Slope water. They will tend to be transported with the surface
waters to che southwest at a rvate of about 3-35 «a/day (based on speeds

up %o 10 cm/sec; Beardsley et al., 19758). Within 30-80 days che residue
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will reach the southern portion of the Slope Water regiom and begin to
drife qortheastward along the outer portion of the Slope Water gyre.

If we coasider the waste to be trapped in the Slope Water gyre it will
take about 3 years to travel once around the gyre. These waters are not
trapped indefinitely; they exchange with warers at the Slope Water
boundaries, and we'could assume a residence time for waters in the Slope
Water region to be oa the order of 5 years. This residence time is not
very well kaown from diéect data, but it is unlikely that it is as short
as | year or as long as 10 years.

Next we can consider the advective fate of residues if they are
deposited into water masses other than the Slope Water during those
occasions when other waters pepetrate the Disbosal Sita. Shelf Water
intrusions may extend into this region and then withdraw back onto the
continental shelf. This is the most likely mechanism for transporting
residues onto the shelf and possibly into coastal regions within the
surface waters. This transport is of special importance because
residues could enter the continental shelf ecosystem, to be taken up by
human food fisheries or'cogaccumula:e in the benthic organisms and sedi-
aents. While this :tanspo;; is.Iikely, its contribution to the flux of
contaminants to the continéucal shelf system is probably very small.

Residues will occasionaily be deposited in Warm Core Rings passing
through the Slope Water region. This event is important because the .
residues can be hydrographically trapped within a relacively small
portion of the ocean and successive burns within a 30 day period could
deposit cumulative loads of residue within a Ring. The potemtial impact

of residues in a Riag zay be differeant Zroc those in the Slope Water,
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because of differences in their bioclogical communities. Rings have been
observed impinging on the continental shelf break and they are suspected

of affecting the local fisheries enviromment. Residues deposited in a Ring
or in a meander of the Gulf Stream are likely to enter the large North
Atlantie gy%e.

A consideration of the transport of residues by physical processes
requireg an assessment of the fate of these residues in the ocean. 1In
the preceding discussion we assumed that the residues are merely carried
along by the waters. This is a useful starting point because it serves to
define the time scales which must be considered. For example, we identified
a 50-80 day time scale for transport to the vicinity of Cape Hacteras by
the Slope Water. A 2-4 year time scale was suggested by circulation
within the Slope Water gyre and a 5 year time scale was estimated for
the Slope Water residence time. A time scale of decades would be appli-
cable_for traasport by wa:érs of the North Artlantic gyre. Shelf Water
intrusions are likely to have time scales on the order of tens of days.
As the tizme scaie increases, processes other than physical transport
will become important in determining the fate of contaminants. Horizon-
tal and vertical =mixing will decrease the concentration of residues and
increase the volume of ocean in which they are dispersed. Contaminants
that become associated with particles or biota may be’'removed from the
surfaée waters by the vertical particle flux. These processes will be
considered in the next three sections,

B, Differential T-ansoort Due to =he Verzical GCradient in CurTent
Velocity

The pnysical structure and detailed dymamics of the near-suriace

ocean watars will influence the tramsport of ccmbustion products
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entering the sea. Two extreme conditions may be ideatified: in the
wincer vertical mixiag extends downward to the permanent thermocline at
100-150 m, whereas during the summer the seasonal thermocline inhibics
vertical mixing to above about 30 a. liore rapid penmetration and greater
dilution of wastes will occur in winter than in summer. This effect has
been observed by Kester and coworkers (1979, unpublished results) in scu-
dies of acid-iron waste dispersion at DWD-106. Typically, there is a
decrease in current speed with depth, and there may also be a change in
current direction with depth., This feature of surface ocean currents is
commonly kown as the Ekman spiral in which the current vectors decrease
in speed and rotate clockwise in direction with i{ncreasing depch. This
benavior {s expected from theoretical consideraticas of surface cur-
rents driven by the frictional stress of wind on the sea surface and
this general behavior can be observed in some instances such as iceberg
drift patterns. The detailed curreant structure in the Slope Water
region 1is not well known or understood. Under some conditiocuns the
curreats may result primarily from local wind stress, but there may be
other factors such as long-shore pressure gradieants that can drive the
surface currents with different degrees of vertical shear.

There may be at least two sources of recent i{nformatiom that can
provide examples of vertical shear iao this region of the oce2an under
specific conditions. E.G.& G. has been conducting an Lavestigzation of
the physical oceanography of the Georges Banks region (under contract to
BLM) in which several different approaches have been taken to defining
near surface currents oan the continental shelf and upper slope. Aan

experiment to measure vertical shear at DWD-106 was conducted dy
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iavestigators for the NOAA Ocean Dumping Division {n April 1979. <These
studies are recent and the results may not be fully incerpreced, but
they provide direct sets of observations of warzical current siructura
in this region.

In general vertical shear along with vertical mixing may enhance ais-
persion of wastes in the upper ocean. The magnitude of this dispersion will
vary seasomnally, and with the local conditions prevailing at the time com-
bustion products enter the ocean. The depth and vertical stability of the
seasonal thermocline will i;fluence the extent of vertical mixing. The
present understanding of these processes is not adequate to permit quantica-
tive predictions in the absence of observations.

C. Times Required for Dilution of Combustion Products

Our experience with the dilution of wastes that are ocean dumped at
106=Mile Ocean Waste Disposal Site suggests three main events in the dilution
process. When yas:es enter the ocean from a moving barge the turbulenée
created by the wake of the barge leads to a rapid initial dilutién, on the
order of 105 to 1, within 1-2 hours. Subsequent dilution due to oceanic
mixing from values of 105 to greater than 106 occurs in time scales of 3-20
hours; it has been inferred that dilutions of 106 may persist for days or
weeks in the absence of a major perturbation in ocean mixing, such as may ove
caused by the passagé of a storm through the region. The basis for these
generalizactions is contained in a series of research reports to de published
in early 1980 in the book "Ocean Dumping of Industrial Wastes.' In waste
plumes created by barge cumping we encounter discributions with mixing scalss

 cf 30 m vertically during summer scratification (190 o during winter =ixing

3 . . . . .. - . . .
by 10° @ in width and by 40-30 wm in ilength. It is likelw that these general
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scales of mixing are applicable to combustion products aatering the ocean
near an incineration ship. In that case the dispersion in the atmospneric
plume provides an initial dilution of wastes analogous to the turbulence be-
hind a barge, and the oceanic dilution process will commence with the rela-
tively slow lateral mixing processes, the thermocline-controlled verriecal
mixing, and the periodic eghanced mixing due to storms.

In considering the oceanic concentrations of combustion productcs we
will discinguish three classes of chemical constituents. The lighe
weight hydrocarbon and related organic substances wizh long ataospheric
residence times will enter the geochemical cycle with lengch scales of
103 to 10% ka and their fate will not be .relatable to their origin
as an at-sea incinerationm combustion product. They will coatribute ro
the total burden of contaminants in the Norcth Atlancic and northercn
hemisphere. The inorganic elements will.be expected to have a short
atmospheric residence time and will enter zhe ocean with the rates
char;hteris:ic of dry particulate deposition and of rainouc. Uacom—
busted high molecular weight organic substances, such as PCB's and
pesticides, the aromatic hydrqcarbon solvents and degradation/
combustion products, can enter the ocean ia particulate phases similar
to the inorganic ‘elements, or by gas phase exchange, thereby having a
somewhat greater atmospheric residence time.

For those constituents with natural chemical cvcles ia che ocean
the ambient concentratiom provides a reference from which the anthro-
pogenic impact can be assessed. Table 14 lists the inorganic
elements for which emission rates have been calculated associaced with
act~sea Iacineration of organic wastes., The elemen:s have been olaced in

four groups based on the extent and reliability of existing knowledge
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Table l4. Summary of inorganic elements associated with at-sea

incineration disposal or organic substances.

Group A Zlements: Generally good knowledge of oceanic concentra:ions

and chemical cycles.

Surface Calculaced Emission Rate
Element Ocean Water Emission Race Ocean Water Concentration
Concentration mole/hr x 106
Pb 0.6 namol/kg 1.9 3200
Cu 1.9 nomol/kg 11.0 5800°
As 3 amol/ kg 1.3 2600
Ni 5 mmol/kg 34 6800
Zn 0.5 namel/kg 10.7 21,000
fe 3.5 amol/kgz 161 46,000
Co 0.5 namol/kg 1.7 3400
‘a 16 mol/kz 1.8 ' 110
1 0.35 uymol/kg 0.7 2
F 68 umol/kg 53 0.8
Ba 73 nmol/kg 3.1 42
St 90 umol/kg 8.0 0.08
Si 20 ymol/kz 71 3.6
3¢ 0.84 omol/kg 2.5 0,003
3 0.43 amol/kgz 18.5 0.04
S 29.1 mmol/kg 31 ‘ 0.00!
K 10.2 mmol/kg 179 0.017

Group 3 tlements: Some data available on oceanic concentrations, but

marine geochemical cycles poorly known.

Surface Calculated Emission Rate
Element Ocean Water tmission Rate "Ocean 'warer Ccncentrazion
Concenzracion mole/hr x 108
Cr 1  omol/kg 77 7700
Se 2.5 mmol/kg 1.2 ‘ 480
Ga 0.4 mmol/kg Q.6 1500
Al 74  nmol/kg 37 500
Rb 1.4 umol/kg 0.2 0.1
Li 27 wmol/kg 5.8 0.2
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Group C Elements: Little or no {nformation available on ocean distribution

and chemistry

Surface Calculaced Emission Rate
Element Ocean Water Emission Rate Ocean Water Concentration
Concentration mole/hr x 10°
Ag 0.4 nmol/kg 1.8 4500
Mo 10 mmol/kg 4.2 420
pe s 0.2 amol/kg 8.3 4100
Zr - l.1 -—
Se¢ 0.02 omol/kg 0.6 20,000

Group D Elements: Information was not provided on their emission freom at-sea

incineration and they could be important.

Surface
Element Ocean Water
Concentration

Hg 0.02 nmol/kg
v 49 nmol/kg
cd 0.02 omol/kg

of their wmarine chemiscry. Within each group the elements have been
qualicatively ranked, based on the magnitude of their emission race ral-
ative to oceanic concentrations and their potential for enviroamental
impacc (e.g., their biological toxicity or perturbation in seawater com-
positiocn). Based on this approach ittencion should be focused on Group
A elements for Pb through Co, on Cr and Se ia Group 3 and Mo, and Ag in
Group C. Group D identifies those elements that were not included in
the calculated emission rate analysis, buz that could be important.

In order to estimate the elevation of oceanic concencracions one
Qust have a model for the flux from the atzosphere and the aixing withia

the ocean. Paige et al., (1978) preseated a modei for the iastanzaneous

plume from an incineration ship wich the following characteriscics: snip
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speed 9.7 knots (5 m/sec) into a wind of equal speed, and an ellipcical
plume 270 x 5000 m with an area of 106 22, A number of research

burns have been conducted of 4000 metric tons of waste at a burn rate o

rt

25 metric tons per hour for a duration of about 7 days (U.S. Dept. of
State and EPA, 1979). The proposed incineraticn site is approximately
45 ¢ 30 nautical miles in size. We previously assumed an iastantaneous
deposition area on the order of 2 x lO10 c:n2 or.O.Z x 10 km (Tables 10
and 12), thus a simple scenario for the burn of a load of waste would be
a series of lines within the dumpsite 45 nautical amiles ian length at the
westera boundary of the dumpsite, assuming a wind from a western quadrant.
A burn for 160 hours while steaming at 9.7 knots will require ' a ship

track 1,550 nautical miles in length, which corresponds to about 35 norta-
south ruans through the incineration site. It is evident from this cal-
cuia:ion that considerations based oa an instantaneous plume are inade-
qua:é; there will be cumulative depcsition of wastes on the sea surface
from aultiple transects of the lacineratiom ship.

As pointed out in Table 12 the flux of inorganic elements Iroam the
ataosphere to the ocean will vary greatly, depending on whether it oceur
by dry deposicion or by rainfall. We will first examine a worst-case

“gituation to determine {Z the deposition on the oc2an represents a sig-
aificant flux. We will assume that the entire emission flux enters che
2 x fOé @2 aresa of the ocean Deneath the plume, which Sould occur

during rainfall. Thus, for 2?5 che flux to the ocean surface would DSe

(V]

< a1 2 - s - v -
5.5 x 10°12 g/cm*/sec. For a ship moviag at 5 a/sec trailiag a 10 K=o
"plume each square cn under the plume will be exposed co the praceding
- - 7 .
flux for 2000 sec per tramsect. 1ais corresponds to 1l ag/ca~ for Pb.

ve will assume this P9 is mixed o a depth of 20 2 (Paize et al., 1978),

D-56



thereby producing an elevation in the ambient concentration of 5.5 ng/kg
or 0.027 nmol/kg.  The cumulative effect of 35 transects to complete a
burn would be 0.9 mmol/kg which is about equal to the ambient concentra-
tion. Under conditions of efficient rainout for all inorganic elements
the effect on the ambient ocean water concentration will be proportional
to the emission rate/concentration ratio.in Table 14, A ratio of 3 x 109
corresponds to a doubling of the ambient concentration; a 3 x 1010 ratio
corresponds to a 10 fold increase above ambient concentrations. We con-
clude that measurable increases in surface concentrations could be seen

for Pb, Cu, as, Ni, Zn, Fe, Co, Cr, Ag, Ti, and Sc during rainout.

In the preceding analysis we have taken an upper lizit for the
atmospheric flux oy considering :ainfall.conditions. During dry depo-
sition the flux to the ocean would be about L% of the tocal and the
total deposition would occur over a larger area. Under these coanditloas
none of the iaorganic element concentrations would be elevated beyond
natural variations.

In applying chié consideration to organohalogen compounds we will
use PCB as an example of the possible elevation of oceanic concentra-
tions. The maximum gas flux to the ocean beneath a plume 0.2 x 10 xa
was calculaced to be & x 10-1L3 g/cmz/sec in Table 10. The incinera~
tion ship is assumed to ;ceam with a speed of 5 m/sec (about 9.8 kts)
acd we will assume that the 10 ka plume travels above the sea surface
with this effective speed. Actually the duration of the plume over a
fixed par:z of the ocean is controlled by dispersion and advection rather
than movement of the ship, but the preceding approach will provide an
estima:elof the duration of the & x 10713 g/cnz/sec flux Irom the

olume produced by the moving siip. The time during which a square cx
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of ocean surface will be under a 10 km long plume produced oy a ship
moving at 5 m/sec is 2000 sec. Thus, the total input of 2C3 to this
square cm is 8 x 10710 g/ea2, We will assume that this amount of

?C3 mixes to a depth of 20 @ which will result iz a concentration
increase of 0.4 ng/kg for each transit of the ship. A total burn of 35
transits could lead to a cumulative c&ncentration increase of 14 ng/kg.
Bidleman et al., (1976) summarized PC3 concentrations in surface ocean
waters based on a aumber of {nvestigations from 1971-1975. Values for

the Sarzasso Sea to New York Bight and the New Zngland continental shel?l

were 0.8 ng/kg. Thus, the gas phase flux of PC3 to che upper 20 a of
the ocean during a 160 hour burn of waste could elevata the ocean 2C3
concentration 17 fold. The EPA quality criterion for 2C3 in fresh and
marine wacters is ! ng/l, thus the effect of at~sea incimeracion of
wastes in the proposed dumpsite could exceed the EPA criterion by more
than 10 fold.

Aan additional point should be considered in the behavicr of concam-
inants transferred to the ocean by zas phase exchange when compared to
thelinorganic elements which may be transferred at a maxiaum rate by
rainfall. Table 10 i{mplies that (20/8800) x 100 = 0.27 of the PC3 is
apsorbed by the ocean beneath the 2 z 1010 ¢m2 plume. If all the
non-combusted PCB {s eventually absorbed by the ocean the area of izpac:
will be auch greater than that iq the preceding analysis which consid-~
ered only the region beneath the plume. The available model is inade-
Jduate Co estizacte the total impact on ocean concentrations, Sut it
should Se realized that our estimaze of l4 ng/kg in a volime of cthe
ocean 2C0 2 x 83 k@ x 20 2 has accounted Sar only 0.2% of the 2C3

relaased.



The duration over which elevated concentracions 2ay persist depends
on the rates of dispersion and removal from the surface watars. Our ob-
servations of wastes at 106-Mile Ocean Waste Disposai Site as well as
physical models of dispersion suggest that elevated concentrations can
persist for days under non-storm conditions. An analvsis of the frequency
of storms in the region could provide a basis for the duration of elevated
concentrations assuming they are eliminated by the enhanced mixing pro-

duced by a storm. In addition to physical dispersion one may expect

removal of inorganic and organic substances from the water by adsorption
onto particles suspended in the water, aﬁé by incorporation into the biota.
These processes can provide a means of contaminant removal from the surface
waters and transfer to deep ocean by the gravitational flux of large parti-
cles. The rates of these processes are not known wich much precision, and

they will vary with the type and intensity of biological activity.

D. Waste Accumulation on the Bottom

There 1s no basis for expecting that the combustion productzs would
reach the seafloor in an {dentifiable manner in the Slope Water region
wich water depths {n excess of 2000 m. The most likely way cthat com
bustion products could entar the benthic enviromment are for the plume
or the waters in which it is deposited to pass over the continental
shelf where the water depth_;s 50-100 @. There is considerable evidence
for chemically stable waste substances such as PC3 and kepone being able
to accumulate in conmtineatal shelf sediments. The maximum concentra-
tions acttainable are a function of the duration of the input and :he
sedimentation rate. A quantitative estimate would require che develcp—

aent of a model which is not available at the present zize.
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. The Maximum Fallout Rate to Maincaina Water Qualicwy Criteria

In estimating the maximum fallout rate, which will not produce a con-
centration increase greater than the Water Quality Criteria (Table l3)
after four hours, we will make the following comsideration. Four hours
will be sufficient time to mix the contaminants to a depth of 20 m, but
there will not be appreciable horizoutal dispersion away from the initial
plume. Chemical and biological removal wili not be significant in a

4 hour time period. If we take PCB as an example of a gas phase contaminant

that could set the maximum permissible fallout, we calculate that 1 ng/l
to a depth of 20 m represents 2 ng/c:n2 deposition. If this deposition
occurs over a 2000 sec period corresponding to a 10 km plume extending
behind a ship moving 5 m/sec, the maximum permissible flux of PCB is

1 x 10-12 g/cmz/sec. " If there is a possibility of cumulative deposition
due to multiple transits wichin the incineration site the maximum permis-
sible flux will be ((l x 10=12) : q] g/cmz/sec.where n is the number of
multiple transits.

The calculation of zmaximum permissible fallout based on izcrzaaic
elements can not be done meaningiully, because only three elemencts have
specific concentration criteria. The amount of dg and Cd were a0t
specifiad in the emission rates provided (Appendix l) and Mn does not
represent a major component of the waste. The other elements' criteria
are given r;la:ive to "sensitive organisms” for which we have 1o spec-
ific data. 1In the absence of suitable criteria for inorgaaic elezents
we might comnsider it acceptable to double the ambient comncentrations oI
elemencs such as Cu, Yi, Cr, or Ag. Oun this basis the limiting condi-
tion will occur during raizfall deposizion of all the inorganic zacterial

ia the plume. Let C be the acceptable conceatration incremenz of :the



Table 15.. Summary of 1976 U.S. EPA Water Quality Criteria.

1. Elements for which specific marine concentrations are given.

Element Acceptable Concentration
Hg 0.1 wug/l
cd 5.0 wg/l
Mn 100 ug/l

2. Elements for which the criteria are specified as 0.0l times the
LCsp based on a sensitive marine organism.

Element
Ni
Ag
Se
3. Elements for which the criteria are specified as 0.0l tizes the
LC5y based on a sensitive fresh water organism.

£lement
Pb
Za
4. Element for which the criteria are 0.l tizes the LCsg for a
sensitive marine species.
Element
Cu
S. Organic substances for which specific marine concencracions

are given.

Substance Acceptable Concentration
PCB 1 ng/l

DDT 1 ng/l -
Parathion 40 ng/l

Malathion 100 ng/l

deposited element in nmole/kg or omole/l. Then 2C will be the
amole/c2? that can be deposited, assuming that mixing distributes the
element cto 20 m depth. IZ chis deposition is generated by a 2000 sec
flux (the time required for the ship to travel the 10 k3 lengih of tne
olume at 5 =/sec) the Ilux will be C/1000C amole/e=2/sec. This Zlux
extends over aaz area zhat is 2 x 1010 c22 so that maxizoum emission

cate i3 2 x 107 C nmole/sec or 7.2 x 1010 ¢ amole/hr. 1f we take
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into acéounc the possible accumulation of contaminants due to na
transects through the region, the maximum emission rate becomes (7.2 x
1010 ¢/a) nmole/hr. 1If we take n = 35, the rate becomes 2 x 109 C
amole/hr. For ?b we would takse C = 0.6 and the maximum emission ra:ze
(MER) would be 1.2 mol/hr; for Cu C = 1.9 and MER = 3.8 mole/hr; for Cr
C =] and MER = 2 mole/hr, It is evidear that with these criteria aund
congiderations of depositicn from the plume, the emission rates for some

elements listed in Table 15 exceed the maximum permissible.
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Lead
Barium
lodine
Silver
Holybdenum
Livconium
Stvontiwm
Rubidium
hromine
Selenium
Arscenic
Gallium
linc

Copper

TACLE 4-7.

Concentration
in Waste
(ppm)

5-20
10-20
2-4
1-8
10-20
1-5
5-30
0.5-1
5-10
1-5
1-5
0.5-2
10-30

10-30

_Pate (vg/hr)

Appemdix )

Calculated
Cmission

0.1-0.4
0.2-0.4
0.019-0.09
0.02-0.2
0.2-0.4
0.02-0.1
0.1-0.7
0.01-0.02
0.1-0.2
0.02-0.1
0.02-0.1
0.01-0.01
0.2-0.17
0.2-0.7

Eleinent

Hickel
Cobalt
Tvon
Manyanese
Chreomium
Titanfum
Scandiwn
Potassium
Sulfur
Sillcan
Aluminu
Muorine
Boron
Lithium

CALCULATED APFROXIBATE EMISSTON RATES OF THORGANIC CLCMINTS

Concentration
in layte
(ppun)
10-100
1-5
30-400
1-5
5-200
10-20
0.1-1

~300
30-60
90-100
10-50
10-50
1-10
0.5-2

Calculated
Emission

Rati (ko/h)

.2-2
.02-0.1)
7-9
.02-0.1
.1-4
.2-0.4
0.002-0.02

~1
0.7-1

-2
0.2-1
0.2-1
0.02-0.2
0.01-0.01
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Appendix E
SAFETY PLAN FOR THE INCINERATION
OF HAZARDOUS WASTES ABOARD THE M/T VULCANUS

This appendix presents a general safety plan for the incineratiom of
hazardous wastes aboard the M/T VULCANUS. Prior to the incineration of
Herbicide Orange in the Pacific Oceam im 1977, a detailed safety plan was
prepared. The plan was demonstrated to work effectively, and will be closely

adhered to during future incineratiom operations.

The scope of the plan is limited to shipboard operations. Specifically
excluded are the safety requirements for ship loading operations, which are

covered by USCG and OCS standard procedures.

POTENTIAL HAZARDS AND TERMINATION OF A BURN

Specific wastes destined for at-sea incineration must be scrutinized for .
potential health hazards of the primary wasta(s) and associated contaminancs.
for example, in the case of Herbicide Orange, the trace contaminant TCDD was
of particular coancern because of its high toxicity. The primary wastes, 2,4-D
and 2,4,5-T, were relatively less hazardous. For a substance such as PC3,
highly toxic PCDF contamination must be considered, in addition to exposure to

PCB.

Threshold limit values (TLV) for specific waste components are used to
determine maximum prolonmged exposures to atmospheric concentrations of toxic
substances. The TLV is a time-weighted safe air concentration value or index
for an 8-hour work day or 40-hour work week. Based on the TLY a range of
time-limited personnel breathing zone concentratiouns, considered safe, are
deterzined. In the event that the TLV of any monitored substance is exceeded,
corrective measures must be undertaken immediately, or incineration of wastes

terzinated,

E-1



Incineration may be terminated if at any time the plume is observed o
remain in contact with the vessel, even after corrective measures have been
taken. Similarly, incineratiou will be terminated if spills occur onboard the

vessel and cannot be readily contained or cleaned.

Incineration will also be terminated if stack gas concentrations of waste
compounds are obsserved to fall below the prescribed minimum combustion

efficiency of 99.9%.

PERSONNEL PROTECTIVE EQUIPMENT

Due to the potential health hazard relating to the incineration of wastes
aboard the M/T VULCANUS, special safety requirements have been established fer
all personnel to ensure that no hazards exist. To ensure adequate protectiom,
issued coveralls shall be worn, as appropriate, as well as protective gloves,
shoes, and masks. In addicion to the normal equipment used in this type of

activity, the following items will be provided.

(1) An approved pesticide gas respirator

(2) Fire extinguishers

(3) Firefighter entry suits

(4) Scott Air Pak

(5) Portable emergency eye baths; at least two of these must be present

continuously in the pump room, as well as in the burner room.

All persoanel that will be onboard the M/T VULCANUS and may enter a
potentially contaminated area will be duly trained om the proper use and

operation of the above equipment.

Octher general safety requirements that will be adhered to are the

following:

(1) All persomnel within the incinerator area and/or sampling area
during the incineration of wastes will have an approved gas mask

available for immediate use.



-

(2) 1f an emergeacy condition 1is detected, all personmel will be

notified to don masks and to evacuate a given area if necessary.

(3) Persuanel exposed to high temperatures and/or direct thermal radiation

will wear entry suits,

(4) Confirmed or suspected spills will be reported to the shipmaster and

the safety officer for proper cleanup.

PZRSONNEL HYGIENE

Methods of personnel hygiene comcur with the ‘comcepts of personal

" t

cleanliness, isolation of contaminated areas, and preservation of 'claan'
areas which are described herein. Most procedures designed to protact
sersonnel from hazards are a ccmpromise between the ideal condizicn of
cemplete avoidance of exposure, and the reality of 9roviding safe condicions

in areas in wnich work can be performed.

Proper personal hygieme practices are of primary importance ia prevenZing
exposure of personnel to hazardous wmaterials. 0f equal importance is cthe
establishment of '"eclean" areas, in which personnel can coexist acrmally; the
isolacion of the hazard in areas wvhere contaminatiom i3 expected and can de
dealt with; and the maintenance of an interface between the two ﬁreas wnich
can be c¢rossed, wvhile maiataining the integrity of the clean area and cthe
safety of perscunel therein.

It is anmticipated that the first opportunity for exposure would come from
spills and leaks in the system. Ihe'exposed liquids will evaporate ouly
partially, especially Efrom hot decks and tankage areas bdelow decks, aand the

very hot combustion room.



Liquids may be tracked over the decks and passageways and may find their
way into the eating and living quarters, unless an inviolate interface is
established between the two ' areas. The basic requirements for effective

personnel hygiene against hazardous materials are:

(1) Protection of persoanel from vapor and liquid comtact in the

contaminated areas by source control and protective gear.
(2) Provision of disposable clothing and £food covers.

(3) Provision of disposal facilities at the interface region between the

contaminated and clean areas.

(4) Provisions or a shower, hand, face, and eyewashing facilities at the

interface region.

(5) Provision of clean clothing and foot covering at the boundary cf the

clean area upon return to working areas.

(6) Instruczion in the use of the cleaning and protective equipment, and
g P quip s

in methods of personal cleansing.

(7) Mandatory and enforced use of the above facilities and concepts.

Smoking,'ea:iug, or drinking from containers or cups should be avoided in
potentially contaminated areas. This also applies to persounel who have not
shovered or otherwise cleansed themselves after being in potentially
contaminated areas. The living quarters must be cleamed daily and thoroughly.

The pump room and the burmer room are to be considered as contaminated
areas. The number of people entering these rooms wmust be restrict-ed. There
must be interface regions between these two rooms and the rest of the ship.
Wnen leaving these rooms clothes and shoes must be changed and a shower must
be taken before entering other areas of the ship. Hot and cold drinks,

disposable cups, emergency eye baths, and the opportunity for hand washing



must be present at all times in the burmer room. Flasalights must be also
present at all times in the burner room and in the puamp room. They are oaly

to be removed from these rooms for destruction by incineration.

w“nenever possidble the routes taken by personnel should be planned so that
the entrance to the working area and exits from the working area are separate.
Disposable shoe covers wmust be provided at entrances and they must be
incinerated after use. The hourly watch rounds wmust be made in the followinag
manner and in no other: from the burner room to the generator room ts the
pump.room, and back again to the burner room. The indoor floor om this route
must be covered with heavy, disposal paper, and it must be renewed regularly.
The floor and the deck om this route must be cleaned daily. One shall never
go directly from the pump room and the burner rocm to the living quarzers,

nmess coom, galley, bridge, toilets, or passageways.

There must be a monitoring system based on wipe sampling and analysis

onboard to ensure that c¢lean areas remain so.

Finally, all working personnel should be made aware of the need for good
personal hygiené, and of the consequences to themselves and others 1if poor
personal cleanliness and poor housekeeping are occurring. A training program
should be developed and persomnel should be instructed in personal hvgiene
practices. The effectiveness of the program will depend on the degree to
which personnel accept the training, willingly put the principles to use, and
cooperate in preventing exposure. Personnel who are unwilling or unable to
accept and apply the personal hygiene procedures should be excluded from

contact with and entry to the working area by direction of :he shipmascter.

SATETY PROCZDURES AND MONITORING

The safety of all shipboard personnel will have top priority during the
incineration of wastes onboard the incineration vessel. As a wminimum the
ftollowing safety‘precautions are required, as they apply before, during, and
afzer burn operations. These safety precautions are grouped by parzicipating

organizations to define and emphasize areas of respomsibility.



M/T VULCANUS

(1)

(2)

(3)

(5)

(6)

(7

The tank system will be maintained to minimize the escape cf vapors

into the atmosphere.

Any waste spills, leaks, or residuals detected shall be ilmmediately

contained, and the area restricted until decontamination is

completed.

Whenever the piping system has to be opened for repairs or
replacements, the part of the system to be repaired shall be flushed

for at least 3 minutes with gas oil whenever possible.

Fugitive waste emissions from the waste pumping rocm or any other

source shall be minimized.

An automatic shuzoff device shall be in operation on both furnaces,
set to turn off the flow of vastes if the temperature reading
indicates the flame temperature drops below !,250°C.

The furnace may be brought up to operating temperature at a rate
consistent with ship's practice and experience, using fuel oil.
When the furnace flame temperature has reached 1,280°C (using
correlated thermocouple or optical pyrometer measurements), the feed
stock may be switched over to wastes. The practice of converting to
waste feed by setting furmaces oan successive stream should be
followed. The flame temperature of the furnace must be restored to
at least the original level of 1,280°C before the next burmer is

changed over to waste.

During tank changeover, prior to each subsequent tank deplstion, and
any time prior to the time when any water or uncsmbustible liquid
will be injected into the incimerator, the ship shall be underway,

and oriented in such a direction as to minimize plume impingement,
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(8)

(9)

(10)

(11)

(12)

(13)

should incinerator flame be extinguished. At least 15 wminutes
before tank depletion pumping will be switched so that two burners
of each incinerator will be fed from a full tank, with the remaining

burner used to deplete the material in zhe emptied Zank.

Temperature and combustion monitoring of the furnaces will be in
effect during the changeover. The continuous record of teamperature

shall also be maintained during this time.

The operational controls and monitoring panels shall be wmanned at
all times by a responsible individual to ensure the incinerators are

operating within desired cowmbustion parameters.

A device for the addition of ammonia to produce a visible plume will

be installed and made operable.

The speed and direction of the ¥/T VULCANUS during waste
incineration will be controlled in such a =manner as to prevent

incinerator plume contact with any part of the ship.

The M/T VULCANUS should demonstrate the ability to wmaintain l4-hour
communication by voice and by code, using frequencies aand channel
appropriate to the area, and to the conditions of transmission and
reception. This requirement supplements, but 1is not intended o
supersede or replace the existing communication equipment. Daily
communication will be required to report test progress and
conditions. Emergency conditions will be reported as soon as

possible.

Personnel of the M/T VULCANUS will give a briefing on ship safety
procedures and regulations. This shall inmclude, buz not be limited
to, the assignment of lifeboat .seats and at least one Llifesboat

drill.



(14)

(15

EPA/USCG

(1)

(2)

&P

(4)

(5)

(6)

The M/T VULCANUS will comply with all applicable U.S. Coast Guard
(USCG) rules and regulations goverming a ship of this class' and

specificationm.

Appropriate first aid supplies shall be available onboard the M/T

VULCANUS for emergency situatioms.

Appropriate first aid and medical supplies and trained wmedical
personnel will be available onshore to respond to emergency

situations omboard the M/T VULCANUS.

A plan will be developed and in readiness to cover emergency rescue
or medical requirements of shipboard personnel during operations at
sea. An EPA representative will brief all EPA and vessel personnel,
as well as key personnel (as determined by the ship's captain),
regarding the provisions of this plan.

Monitoring of the incinerator stack gases for CO aad CO2 will Dbe

carried out by the sampling/monitoring crew. The CO and C?C

~

determinations will be used to ensure that the desired degree of

combustion efficiency (99.9%) is achieved during incineration.

Sampling of the stack gases for organochalogen waste residues, if

any, shall be carried out by the sampling/ wmonitoring crew. The

levels of the stack gases will, preferably, be determined onboard

the M/T VULCANUS.

If possible, an omboard air monitoring system for waste will be

operated.
If possible, an onboard wmonitoring system for the detection of

spills and leaks of waste, based on the analysis of wipe samples,

will be operated.
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(7) A sa;pling system for locating the plume shall be established, using
HCl in the air on the ship as a tracer indicator. 1If levels of HCl
reach 0.1 to 0.5 ppm, immediate corrective actions will be taken.
Immediate withdrawal of personnel from areas with HCl concentratiouns
equal to or in excess of 5 ppm is wmandatory. Any location wizh
positive results shall be recorded, together with wind directien,

wind speed, vessel heading, and vessel speed.

(8) Reports of significant incidents of equipment malfunczion, plume
impingement, persoannel injury; or exposure will be prepared and
reported immediately by radio communications to shore for subsequent
relay to other concerned units. In the event of serious injury or
exposure to. personnel, EPA representative will consult witch the
shipmaster and the safety officer to ensure coumpliance with
evacuatlion procedures. On recurn of cthe M/T VULCANUS to the shorz,
a coumplete réporc of the incident will be submit:zed, and coples

transmitted to all concerned authorities.

SAFETY OFFICER

(1) The M/T VULCANUS <crew and any other shipboard personnel boarding
the incineration vessel will be briefed by medical personnel and the

safety officer,.

(2) The safety officer will in close cooperation with the shipmaster,

survey all safety measures and precautions onboard the /T VULCANUS.



Appendix F

COMMENTS AND RESPONSES TO
COMMENTS ON THE DRAFT EIS

The Drafc IIS (DEIS) was issued in October 1980. The public was encouraged
to submit written comments. This Appendix contains copies of writtemn comments
received by EPA on the DEIS. There was a great variefy of comments received;

thus, EPA presents two levels of respouse:

. Comments corTecting facts presented im the EIS, or providing
additional informatiom, which nave beea incorporated iaco the Ctext

and noted in this sectiom. .

® Specific comments, which were not appropriately :tZraazad as czex:
changes, have been aumbered iz the margins of the lecters, and

responses have been prepared for each aumbered item.

Some written comments were received after the end of the comment period.
In order to give every cousideration to public concerns, the Ageacy ook under

advisement all comments received up 2o the date of Fimal EIS production.

The EPA sincerely thanks all those who coumented on the DEIS, especially
those who submitted detailed criticisms which reflected a thorough analysis of
the EIS. A list of the commenters by name and agency is presenced in

Chapter 5.
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COMMENT

DEPARTMENT OF THE AIR FORCE
NEAOJUARTIEMY 218 FORTE LS SIMERRING ARD L=/ S Canig -
TyNOBLL AIR FOS CE SASE, FLDRIDS 124y

28 Jyan gy

DEV

Dratt Environmental Impact Statement (EIS) for Proposed North
Atlantic Incineration Site Deaignation

EPA (Ur T. A. Wastler)

1. The Assistant Secratary of the Alr Force for Environment
and Safety (SAF/MIQ) forwarded the subject statement to us
for review and comment, Our technical ataff has reviewed the
document and find no conflict with Alr Force mission, plans,
or policles.

2. We apnraciatma tha onportunity to cemment on thia P-Cposed
action. Our project officer is Mr Myron Anderson, (904)283-6165.

FOR THE COMMANDER

4
M,

1] T. 33 Lt Col, USAP Cy to: HQ USAF/LEEV
Dirdctor of Environmental Plarning HQ USAF/LE °*
CVAE

SAF/HMIQ

1-1

RESPONSE

Thank you for your review and comments.
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DEPARTMENT OF THE ARMY
NORTH ATLANTIC DIVISION. CORPS OF ENGINENAS
00 CHURGH STRECT
HNEW YORIL M. V. 10007

- savet owen ve

NADPL-R 13 Februasy 1981

Mr. T. a. Vaecler

Chiet, Macine Frotection Branch (M-348)

U. 8. Environnmeatal Protectioa Ageancy

Washington, D. C. 20460 .

Dear 4. Waetler:

‘A8 requested, the Draft Environmental fopact Statewment for the Proposed North

Aclsatic locineration Stee Destgnation has b.ucn tevieved and our consolidated
comments ar2: attached.

Thaak you for the opportunity to raview thie document.

Sincecely,

U

1 tacl L sivast .
Draft EIS ccwments Aceing Chief, Planning Division
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2-1

2-2

2-7

2-8
2-9
2-10

2-11

CORPS OF ENGINEERS HAD COMHENTS ON
DRAFT ENVIROIMENTAL IMPACT STATEMENT FUK TUE .
PROPUSED HORTU ATLANTIC INCINEMATION SITE OESICHATION USEPA

L. A Publitc lavolvemeat section to Lndicate what has beeu done tn the past
and vhat s to be dune I the future In thias regard vould be wore appropriace
than the tnclusion of Listlags now located in the “Sususary Sheet' section.

2. The regulatione/guldelines tndicate that PCB concentratlons up to 300 ppa
can be tuctuerated. ls the solvent other vasces? 1t 0, 1t would be possible
to dilute using other westes and bring an excluded level of FCB vaste to within
peralssible limits. The aet affect would be to have the same Insult to the eco-
system (f.a. the total amount of PCB) in « larger volume of solveat which
probably would lieve baen dlsposed of by (actaeraclon anywvay.

J. The luportaace of ldentifylng the decomposition products, quantifyting chelr
toxlctty, and evatuating thelr resiscance 1o Incfaecacton should be stresaed
it post-locineration scrubbing s aot to ba done.

4. A wore detatled description of the sonltosing progres envistoned by NOAA
(page 1-14) would be jofocmative.

5. Resldence tlmes and furnace temperatures vhich vould produce the grestest
percent combustlon/decomposiction should be utilisged to ceduce the tfapact oca
the ecosyaten. This ae opposed to cost should be the prlaacy critecla usad
la determining the conditivas for tacinaration.

6. Couceatsatton (s one Indlcator of the rate at vhich contsstination occurs;
hovever, the analyets of the effects on the ecosystea should equally esphasize
total net foput of Individual componante (sloilar to what wae dona on psge 2-11)
and aleo account lor processss such as bivaccunulation of these materigls.

7. Are there contingency plane lor accidental or conpellud diecharge/sptllage
of untreatod vestel

8. HNo siyniticent lapacts are antictpacted cegarding Corps® acaas of coocern.
9. Cover page as par NEPA (51502-11) §s atssing.

10. The suowary sectton daee not tuclude tafuctmaclon on any controversy or lock
thereof, or It any unresclved 1osucs rewain.

18, Page 2-1 liste alcernatives to be discussed.
dlscuse alternatives nog listed on page 2-1.

he subsequent four pages
Please clarity,

2-1

2-2

2-3

2-4

Comment noted,

This spproach will, tn all Vkelthood, be the preferred method for
the blending of wastes. As accurately pofinted out, certain wastes
can be further dlluted in the environment . Advantage can also be
taken of the BTU content of wastes, alainizing the need for

supplementary (uels,

€PA concurs. This process would be done 4 part of the permit

application.

The Natfonal Oceantic and Atmospheric Administratfon (NOAA) 13
Currently conducting monlitoring at the 106 Mile Ocean Haste Disposal
Site to detect adverse environmental lopacts. A detatled monltoring
plan has not yet been daveloped for the proposed fncinerstion gite;
howevar, expansfon of the 106 Mile Ocean Waste Ofsposal Site
wonitoring program to fnclude the proposed Incineration site would
Integrate sampling procedures and limit expenses. Appendin C
provides & discussion of severa| parameters that will be congidered
In future sonltoring operatlons of the proposed site. Sea also

response 1-14,
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2-8

2-9

2-10

2-11

EPA concurs,

Preseatly, it 13 fapossible to establish the total net fnput of
tndividual waste cosponents becsuse of the wide spectrus of wastes
that may, or could be fncinerated. However, In evaluating potant ha)
wiler quality and related blological lampacts, che Fina) EIS (Chapter
4) assumes the worst case for the proposed site. Should at-sea
inclovration become an active waste disposal practice, thae
Environmental) Protection Agency (EPA) can evaluate the volumes of
specific waste types ana regulate rates of dicposal. Long-tem
monitoring will provide information feqarding the bloaccumulation of

contaminants.

Contingency planning to cover incinerator flaacout, accldenta)
spillage or discharge aboarg ship, or vessel colliston would bg
required as condftions to an fncineration permit. Additianally,

the National 041 and Hazardous Substances Pollution Contingency Plan
ts In effect for accidents occurring iIn the navigable waters of the
United Stataes, adjoining shoreltnes and waters within the 200 atle
management authority under the Fishery Conservation and Management
Act of 1976. The U.S. Coast Guard 1s the Federal 49ency responsible

far response actions under the National Plan.

Comment notad.

Ine “Summary Sheat* lerves as tha required cover page, (40 CFR [
6.201).

This tnformaticn has been added tn the Summary of the Fina) EIS,

Ihe proposey action Is to deslgnate a suitable stte for st-ses

nctneration, Land-based disposal methods e oot discussed a3

slternatives to the proposed stion, but Intioduced gy Con” " “araglgng
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2 | The Assistans Socrotary lor Policy
Wevmngtae 1) C 20000

FEB 1 2 1951

Mo, T. A. MWastler

Chief. Maxine Protection Branch
{wi1-548)

Environmentsl Protectlon Agency

Washington, D.C. 20460

Deaar Mr. Wastler:

This 18 in reference to your draft environpental impact statecent entitled,
“Proposed North Atlantic Incineration Slte Desfgnation.® The enclosed
comuents from the Marlitime Adainlacgation and the National Oceanic and
Atmosphecic Adoinistration (HOAA) are forvarded for your consldegstion.

Thank you for giving us an opportunity to provide thess coomants, which
ve hope will Le of assistance to you. We would sppreciate receiving
six (6) copies of the final statement.

Sincerely,

, / v .

Robert T. Miki
Deputy Asslstant Seoretssy for
Regulatory Policy (Acting)

Enclosuse Hemos froms Kennath W. Forbes
Oftlice of Shipbuilding Coets
Hagitine Adainiscraction

Charles A. Burxougha
Environmental Data and Information Service
NOAA

Mr. Robert B. Rolline
Natlonal Ocean Survey
HOAA

. ¥ | unneo STATES UEPARIMENT OF COMMERCE
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/ j L | UNITED STATES DEPARTMENT OF COMMERCE
3 [;—'.1 : 1 Maritime Adeministration

TV S| wesnieguen G 20200

Januvary 29, 1981

MEMORANDUM FOR: Bruce Barrett
Environmental and Technical Evaluation Division
Ottlce of Regulatory Pollcy

Subject: Environmental Protection Agency - Draft Environmental
Impact Statement (DEIS) for the Proposed Horth Atlantic
Incineration Slte Designation

The subject document has been reviewed as requested. Our comments
are as follows: .

1. Interagency Review Board for the Chemical Waste Incinerator

Ship Program {1RB/CHISPY

The DEIS should record the formation of an Interagency Review Board
(IRB) consisting of representatives from appropriate Federal agencies
to coordinatae and expedite all Federal Goveranment activities related
to leglalation, funding, further environmental evaluation, deaign,
construction, permitting, and operatlon of U.S. flag chemical weste
incinerator ehipa. In addition, the IRB will develop procedures for
the coordination of permits required for waterfront facilitles,

ship cercification, and Incinerstion of wastes and will evaluate
additional alternatives to promote the construction of privately
owned U.S. flag Incinerator ships. (Sea the “Report of the Inter-
agency Ad Hoc Work Group for the Chemical Waste Incinerator Ship
Program. ")

The IRB views Inclneration at sea as a major element {n an overall
fntegrated hazardous waste management matrix. Therefore, although
the Board's main purpose Ls to pursue inclneracion at ses, the Board
is also interveted In the completa spectrum of technologles for
treatment, recycling, and Inclneration on land so that every viable
process may be developed to achiave an ultimate disposal program
which utllizes each technology in its most appropriate role. Itlgh
temperature fncineration, whether on land or at sea, is the most
effactive method avallable today for the destruction of combustible
hazardous wastes, destroying 99.99 percent of the wastes. Incineration
that occurs at sea removes the destruction site from poupulated arveas,
which is of special value when fnclnerating the nmost toxlc wastes.

3-1

Text modifled, Chapter 1, under section “Purpose of and Need for

Action,”
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3-2

3-3

3-4

[%2]

2. Haste fluantitles Avallable for At-Sea Incincration, pPayes
XTI, 1-37, 317, and 3-33

The Maritime Administration (MarAd) supported Investigation:

“A Study of the Econonmics and Environmental Viability of a vu.s.

Flag Toxlc Chemlcal Incinerator Ship= Ie used in the DEIS as the
source for the potenttal U.S. waste quantities available for

at-sea iIncineration. It should be recognized and duly noted in 3-2
the statement that the waste volumes predicted i this report

are based on an EPA data base limited to several large primary
waste generating industcles. The secondary waste 9enerating
industries and organizations, e.q., the users of chemicals, are

large in number and collectively generate substantial waste

volumes. 1In addition, governments - Federal, State, and local -
generate hazardous wastes. Therefore, substantially lacger

volumes of wastes for Inclneration, both at saa and on land, will
very likely be avallable on the East Coast in 198) and beyond f¢

the hazardous waste management regulations are stringently enforced.

3. Environmental Conseguencos and Caseous Emissions, pages xii,
xlll, 5 17, 2-1 ._and Chapter 1V

The evaluation of environmental consequences 13 based on tha use
of technology which Is S5-10 years old. Technological improvements
have been nade and will continue to be made in the field of
incineration at sea. Under the auspices of the Interagency Review
Board, EPA plans to conduct research and development aboard u.s.

Areae addressed would Include solid waste Incineratlion le.g., rotary

kiln Incinecrators) and emisslon control devices le.qg., onca-through
seawater scrubbers). llovever, in order to understand more fully

the characteristics of the gaseous emlssions and their potential 3-3
environmental Impacts, the at-sea incineration projects conducted

by EPA should have a well planned monitoring pProgram as an integral

Part of the operations.

4. Disposal Operations, paqe xxi

The following sdditions are recomnended to the requirements listed:

“The U.B. Coast Guard will be notified of planned

Inaineration operstions to faclilitate survelllance of 3_4
loading, transport, and dispoaal activicias and for

notification of other marine traffic. "

5. Federal Responslbilities, pages 1-8 and 1-9

In response to the requirementa of the MPRSA, the Harfitime : 11
AMdministration {HarAd), U.S. Department of Comunerce, Inltlated 3"5
its Chemical Waste Incinerator Ship Project. With the asslstance
of EPA, MacrAd lssuyed a tinal Envirunmental Impact Statement (FEIS)

Text modiffed, Chapter 1, wader section “Projection of GQuantities and

Types of U.S. Wastes Wnich Might be lncinerated At-Sea.*

See comment and response 1-4.'

’ -

The FEIS has been modified tb Includa the ftatement,

EPA greatly appreclates the efforts (hat HarAd bas expended In the
development of at-sea taclneration as an alternative harardous waste

disposal technology.
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3-6

3-7

3-8

3-9

concerning this Project in July 1976. Subsequently, the

Maritime Administration/Macitime Subsidy Board approved the FEIS
and concluded that the Project should be pursued with Fedaral
asslatance. The HarAd ald plan, as currently described, involves
several elements: (a) loan guarantees to aid in the construction
of Incinerator ships, (b) sale of National Defense Heserve Fleet
vessels (or converstion to inclnerator ships, and (c) €inancial
support for an Incinerator ship system safety analysis. MarAd is
endeavoring to expand this assistance program as part of its
participation in the Interagency Chemical Waste Incinerator Ship
Program.

6. Plume Dispersal, page 1-21

Flgure 1-3 Implies that the plume from an Incinerator ship 1s
highly visible and black in color. To the contrary, the naturally
occurring plume ranges from white in color ta belng practically
fnvisible, depending on meteorological conditlons. It s strongly
recommended that Figure 1-3 be redrafted to properly conflgure the
true nature of the Incineration plume.

7. Economics, page 2-14

The cost aestimates liseted under Halebaky (1978) are based on
uninflated 1977 dollars.

8. Organohalogen Hastes, page 2-41

-The first sentence of the second pParagraph should be rewritten

“buring Incineration of organochlorine wastes. . .

9. M Quallity, page 4-9

The development of seawater scrubber technology will greatly decrease

any lmpacts on alr quality due to incineration operations.

We would appreciate receiving two copies of the FEIS,

el U i

KENNETII W. FORBES
Chief, Division of Environmental Activities
Office of Shipbullding Costs

3-6

3-7

3-8

3-9

"Figure 1-3 13 a diagracmatic representation of the gaseous pluma and
should act be Interpreted as a fepresentation of a iiteral feage of
the operstfon., However, this fact s now noted to the title of

Flgure )-13,

Text modifled for clarification.

Correction mada.

EPA concurs that scrubber technology for at-sea Incineration should
be investigated to reduce air ftipacts. For additional Informatton,

refer to comnent and response 7-13.
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4-2

4-3
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UMITED STATES CEPARTIIENT OF COMPIERCS
Nscional Oceunic and Atmospneric Administration
E I J-TLIC NECAMET I igR s

Lare P I

Center for Eavironacatal Assessaent Scecvices

Jauuvary 29, 1981 0A/D23/CAB

TO: PP/EC - Joyce Wuod
FROH: 0A/D2) - (éfln ('. Bunou?ﬁo

SUBJECT: ODLIS 8012.28 - Norch Aclasatic Inctneration Site Designation

The subject draft report vas forvarded to this office for reviev by Dr.
Kennath Hadeea. Dr. Staphen W. Fehler, sctaff cheoical oceanvgraphar, has been
the principel reviever ol the report. Comments belov are fcr your coasideration.

(1) GCenersl latroduction

The at-ses fncloeracion of orgsnic wvaastes s, fa principle, sa attraccive
moans of eliutnatfog fodustrial vastes and byproducts. Lla the DEIS, severasl
altetnatives to the proposed disposal sice are suggested. The DEIS, however,
dues noc fully address all cthe sctenctific and techolcsl 1ssues to be ccaostdered
a3 percinent. Deficlencius are noted in the dfscusstcas of chloriae gaes, HCl,
uaburned orgaachalogens, and the seea surfaca aicrolayer.

(2) Trace Conceacrations of Chlocioe Gas

The potential production of chloctine gas (Cl,) by the tocinesatlion process
1a suggested on page 1-2, end s regarded os “aln mal"”, "uwader optimsl combuetion
conditfons.” To the contresy, the poteacial for relesss of Cly ts peobably qutce
high. tots, thet Table 4-) gave concencrations for all halogens excapc Cl2.
Yhy! Soce halugens, o.g. Fluortne had quice high coucencracions (up to 30 ppm),
and Fluvrine vae aonly 3 small propoccton Lo the unburned material relacive to
chlorfne. Does this table refer to elemental or atomic fluocine? The suctlon on
NCL & Cl, (pg. 4-16) also tatle co deal with Cly. froa an eavironmantal and .
huzan hedlth scandpotnc, Cl) 1o extremely fmportant. Loug Cerm human exposure to
Cl; should not sxceed | ppa (CRC Hendbook). [¢ (s ecrongly suspected that several
hundred to sevecsl thousand ppa will be produced by cthe burniny process. .Further~
mwore, the c¢cnvironmentsl chemistry of chlorine 49 s quite diflcrenc (roa HCI.
CI& Is very soluble in vater () volumes Cl; ta 1l volune of disctlled water st
107°C). Hues the solubilicy of Cly in seavater been scudied? [t should be a parc
of the DEIS. Unlike HCI, Clz wvill noe hydcolyze or resct with seavater, dut will
selectively resct vich blolagical astarsale (parclcularty vith sulfhydeyld gruups,
aalno groups and cerbon-carbon duuble bonds). The raectiva of Cl; vith blologlcal
sateriala accuvncsfor Lte use as & distufectant, 4od as & potson gus in World Hag
I. The pocenttal chac Cl, vould dacage the bfologtcsl commuulty, particularly
the feporcant neusetuvn layer, la high. No facineracton should be constdesed uncil
this te resvlved. The Incinerator destgn oighc aced modificscton to lover Cl,
eafsalons. The preliainacy studlies done In the Culf of Hextco (page 1-15) oa
phytoplankeon, ctc. sre oot sutfictent to rasvlve this t3sue because the shurc-
tera burn of 4 or 16 tons of matertal le in oo way cowparsble co 200,000-500,000
toas per year un & counttauvue burn basis.

Finslly, tn view of cthe level of Clz eattted (and Fluortne, vc 50 ppu), o
copy ol cthis DEIS should be wubaictad to USHA tor fevieu regardlag coew safecy
and working condttfons.

4-1

4-2

1-3

The FEIS has been expanded to Include a discussion of chiorfne gas |

Chapter 4, under the section “Effects on the Ecosystem.”

Table 4-) raprasents an elemental analysts of waste matertal with
subsequent enission rates. Chlorine 1s shown to be present as @
major componant of the organochloring waste materfal (Table 4-2).
Chlorine gas will appear as a relatively minor constituent ot

emissions, ’

Chlorine enfssions vesulting trom gresent Incinerator designs are not
considered & significantly adverse faput. llowever, as stated, this

IS an emerglng technology and future designs may wel) reduce residue

inputs af unburned organochlorines and Cip.
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4-4

4-5

The monltoring effort conducted in the Gulf of Mexico (s considered
to be reasonable for determining that this type of waste eliaination
slternative ts safe. Short- and long-term aonftoring wil) be
conducted to ensure that no significant adverse Impacts result.
Detectfon of any adverse effects will result In site use
modification. It should be enphasized that alternative disposal
methods will continue to be pursued; future developments fn this area
may reduce the need for at-sea incineratton and anount of use this
site may recefve, 1f designated. See also comnent and response

1-14.

Comment noted. Refer to cooment and response 6-).
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4-6

a-7

4-8

4-9

(1)) Olepersion of IC])

The dispersion modeling of HC1l has not been sdequately addcessed from two
viewpolinty. First, tho potential for transport of HC) into the uppec steowphere
has not boen adequately studied. The trensport of HC) juto the upper stmosphere
could be an extcemely lmportant consideration. An cxemlnation of oxidation-
ceduction half veactions shows that HCl should redact with ozone, particulacly
in the piesence of ultraviolet 1ight. )

Wote: Oy (g} ¢ C1T ¢ MY 0; (g} + Clylg) + ny0

€% - 0.71.

The second polnt regarding the HCl plume from the lucineratos s that the
uppec navivable ailespace IIC) concentrations were not deternined. Algcrafc
aluminum 1s quite resctive to HCl. In this region, planes coming from the south
ate often offihore la thelx approach to New York, as are planes comlng fron
Bermuda and trans-Atlantic. The position of the air traftic routes are unknown
to the reviewer, but they msy be near the plume at a time when the alrcrafe
are descending to lover altitudes. Since NC) attacks Al so ¢eadily, repeated
passas through this aresa could signiticantly increaso alsciaft ssintenance
schedules and cost, and potentially put hunan lives at risk. 7This proposal
should a1:0 Lo submitted to the FAA for an analysis of aig tralflc pstterns in
the region, and for sn analysis of the eftuct of vapors of several ppa HCl on
slccraft structures.

Hote that the assumption in the Honltoring Section (pg. C-21 that all
residual materlale will settie out within “several” kilometersd may ba a
talse assunption, since tha HCl droplet sizes are unknown. Furthermore, iIn
the fegulations Section, Pact 11, req9. ) (1) (b) (vi} (paye B-11) is not aduquate
foc the current DEIS since HCl and Cl; should bus added to the list of compounde
to be monitored.

(4) Unbugned Organchalcgens

1t iy notud that the unburned levels of PCB's and UUT ovmitted are qQuite
high (py. 4-11), with PCB's st 100 times background levels and UDT at 3000
tines bLackoround level. These compounds should not Le incinwrated until the
burner deelyn e improved. This Lls particulerly; lojostant since theve cow-
gounds wll) accunulate in the ses-surfsece intesfaclal alcrolayer which s
discussed beluw. Note alwo thaet Jdata do not exist on the etmuspheric residence
time of the escers of 2, 4-0 and 2, 4, 5-T (Agent Orangsl.

a-6

a-7

4-8

Studles conducted tn the Gulf of Mexlico revealed that restdues wera

not detected above 1,000m, and HC) monttored downwind of the vessel

showed that background levels were attained within 3,000a.

In 1ight of response 4-6, and the fact that coamerclal afrcraft will
not normally be found at 1,000% altitudes 130 afles from the coast,

no such timpact (s anticipated.

As noted (n the DEES (p. 2-43 and C-2), the assumption that residual
waterials settie out within several ktloaeters of the vessel wil), in
practice, never occur., This example was utilized to demonstrate an

eatrema case for water column residue loading,

Regulations Visted in Appendix B are mandated by the London Ouaping
Convention (LOC). Future modifications of the regulations may
include the suggested parameters.. As a Contracting Party to the LDC
the U.5. 15 bound by these requlations; however, the U.S. will

publ ish domestic regulatlons for at-sea Inctneration, which may
¢xtend the existing regulatlons or the permitting authority may

fupose such monltoring as & permit condition.

As indicated In tha OEIS (pp. 4-11 through 4-13), wastes considored
for incineration will be assessed on a case-by-case basts. Also
stated (n the DEIS (p. 4-13), no current data are available on the

atmospheric resfdence times of Herbicide Orange (2,4-D and 2,4,5-T).
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(3) Bece-Surface lntecface Hicrolayex

The microlayer conslsts of 11pid sad otl-1ike compoundo ueuslly of biologicsl
origtn floatiang on the ses surlsce ia ®any areas. The cheafetty of the microlayer
fs quite complen. Becauves much of the wburned reeidues of the Incinerstor are
Lipophilic compounds such ss halo-orgentcs, they vill tend to coacentrate highly
fa the microlayer. 1In pacticuler, the mixing of the organices will not reseable
the dilution of sctd-iron for elte 106 given on pege D-52. The evecrtion wade on
P8 0-32 of the similarity in che d1lucion factore for ecid-lron snd organic
reslduce fs not well founded. The scid-iron fs highly hydrophilic; uhereas, the
orgenic restdues will be hydrophoblc., The organtc restdues uill thus float et
the surface (n the microlaysr 1t they are lass dease than seavater, or sink in
wicellar form If they atre wore dense. Barly studfes of the effecc of petroleus
olle oa phytoplankton showed thec wicellar droplets of o1l vere far moge tonte
than the water soluble fraction. The effact wes probably the result of ¢he
surface chealstry lutetaction betveen the ofl snd the organism. A similar efféct
probably chue exisce for the organohslogens. Thie should lLie studied before
fncinersctoa begtne. .

The eea-surface wicrolayer s potentfally extcemely faportsnc, particulacly
1€ 1t should become coutaninuced by orgenohalogens. This s bLecause the afcrolayec
Can coat the neuston organiswe. Slace the neuston contslne larval (1ah acages
{ss the "facultative” neuston, pg A-19, aad Table Al7), and the eoea end wegalopse
crustsces, theve larval forms are of enormous biologtcal and economic fmpurtance
to the fteshertes. Note thet the regton s very rich in xooplankton (pg. A-44).

The dfscusefon of “flisheries” sctivittes on page 3-11 fo somevhiat mfaleading,
becsuse the biologicel avente leediog up to & flshable sdulc population msy be
feaots in time snd distence. The osuston fs pacticulerly tapottant for many
lacvel fiah etages, and 1t fe thase stages that vould be wost enstly daasged by »
contaminated miccolsyar. The dfscuseton of the soveaent of vater messas fn this
feglon le pacticularly relevant hare, eface the restdence time of slope vater may
be five years, and 1t aay travel hundredes of k{lometers during thac cime (pg. D-
49). A monltoring scheas should be devieed to collect both neuston, and tha sea-
surfece microlayer. Surface water samples have beea collecced (page C-)), buc
contamfnants fn the microlayer msy be 100-1000 times wote concentrated thsn in
the fmmediately adjscent sesvatar. Agala, ¢ fe the liptu/larval surface Intersctions
that sre probably moet fwportanc hara. Rellable and simple microlayer colleccion
techniques are well known.

At present, the character of the organohalogen coapounds, or the
quantities that witl eventually be Inclnerated, are unknown.
Therefore, 1t 15 not possible to state that “most™ compounds will be
Vipophi hic, although no doubt some will be. The dlluttion of restdues
will differ from acid waste dilutlon because fnclneration residues
will undergo significant atmospheric ditution prior to entering the
water. Atmospheric dflutlon widl present opportunity for volatt)ized
organic restdue to combine with particulate matter, which will
promote settiing and transport through the microlayer. The minute
quantities that will contact the surface layer will n&t reseable an

of) shick,

Laboratory studies of ths exact interaction of resfidues with the sea
surface layer and {ts assoclated flors and fauna can only approximate
the Interactions that wil) occur fn the highly dynamic oceanlic
environment. Wumerous physical, chemical, and blolagical vartables
will affect the ultinate fate of waste residues. These effects are

best determined through in situ testing,

This reglon of the aorthwest Atlantic is known to be less
biologically productive than Shelf and Slope Waters; consaquently,
there will be fewer Impacts assoctated with use of the proposed site

than alternatives on or near the Shelr.
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DEP RIVENT O HEALTI & Human SERVICES Pulic Hesltn Servar

Centers tar Disgare Conugr

Adsnia Geos 99 201))
* (404) 262-6649

Jaovary 29, 198}

Hr. T. A, Vascler

Chief, Martne Protectton Branch (WH-348)
Eaviconaentat Protectioan Agency
Haahlagtun, p.cC. 20460

Dear Me. Waeclar;

o0 behalt of the u.s, Public Health Service.

Thie docunent Appcsce (0 have ddequately covared the possible Cooeequences
8ssoclated with the destruction of chealcal vagces by at-ves tnctneracton
for the Proposed glte.

lo stated thae "-pptoulnnlcly 19 tons of ocganchulogens coyld poselbly ba
fotruducad 1ato the macine saviconmeng annually as Atwouphecic (allout fcon
tnclnerstton.” What da the enpeceed Impact of chie loading to the food
chatn and ocesn vater quelfcyl)

We tsalize thag each burn for this sfte will be daclded on o case-by-case
basle and permitted accordiogly by the Enviconaental Protaccton Agency. ue
48sumo the permit for esch evenc will} smubody o strong proviuton to ensure
that 99.9 percent destructton clllcl-ncy vill be sccompitohied,

Us also huve concarns about the salaty of che votbers uhio wil) be directly
B3uochated with che hand)ing ang {nclneration of Yasts o0 the vessal., We
vould like o vce (he provistons gud regulations for vothary! safaty selating
to these Joube Inciudud a3 an appendix to tha s,

HWo apprectate the PPPOrCunity (o raview thts Deafr gys.
copy of che fiaul docusent wheg 1t becoaes avallabig.

Pleace soad us one

Slocaycly youre,

M_j ;-.'/,//“

Frenk §. Lisclla, Ph.p.

Chief, Eaviionmental Attatre Group
Eavivonuengal Headth Scrvicew Divieton
Center for Euvivonaental Healeh

The estimate of 19 tonnes of 9anohalogen restdue Introduced a3 a
result of Inclineration activity s based on 4N assumption that
Incineration will be occurring 24 hours per day, 3165 days per your,
4t 22 tonnes per haur, with a Destruction Efficiercy (0E) or 99.99x,
In practice, tt i unlikely that such rates of Incineratjon wil§
0CCur. MWeather ang mechanical malfunctiong unay wove tn Le §
slgnificant factor In reducing actua) site use. It Is balloyed that
the tremendous dllution of resldues that Wiy} be afforded by at-ses
tacinerat ton will altigate potential fupacts on water quality and the
food web, Furthermore. shurt - ang long-term oonitoring will be
Conducted to ensure that no signtficant adverse tmpacts result.
Detection of any adverse effects wi)) result 1a site yse sodification

to correct problems.
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1t has been determined that o Combustton Efficlency {CE) of 99.93
Produces a OF of 99.991. la accordance with the London Dumping
Conventton Regulatians for Incineration At-Ses, CE must be 99,95+

0.05%. Permittees must comply with all regulatfons.

The issues enumerated are dddressed as permit requirements. and all
permittees must comply. Appendix E has been added tn the FELS o
present an exarple of the provisions of o safety plan, which aust be
Included with 3 permit application and, when fssued, s made a

spectfic condition under the permit.
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United Srates Departmenc of the Interior

OYFICE OF Tz SECRETARY
WASHINGIOUN, D C. 240

ER 81/]14 FE8 25 WL

Hr. T. A, Vaatloeg

Chief, Martne Protection Oranch {un-349)
Bovirosmentel Protection Ageanqy
Vsshtington, D.C. 20440

Dear My, Vastlers

The proposed sction ¢ ghe destgnation ot 8 efte fo the Rorch
Atlsatte Ocenn for at-eea taciveretton of certefn toexic orgeate
vaetao, prlnel"lly organchelogens, §easrated {a ghe sid-Atlantte
ftaces. A ladlceted g the drale ®tatenent, the @08t feportant
beoaltcia) olface of thie sctton to 80 provide an optioa for the
dfeposal of thease watertale at the least Masardaous locatfon. W,
bellave thag the chnlgct.rl-ltlon snd dlecuselon of short-term
topects ralered te the tacineratton of toxlec vaatos 4t the proposed
oite sppeare to be asdequate, Bovever, the ch-vc:l-rll.tlon and

Ve canaot accape

Sbat negative loag-term Inpacts are unlthkaly g, uneubetsntfated

€onaente ware (a Tegard to the 0pill fupacte followtag o colltefon
ol (ov o S8foundlag o) ¢he tootneratton vessal. Thise dlecusefon
1o pertinent to the proposad 8ctioa and Gecassery, but f¢ faucom-
plets bacausse ¢olltetons 4nd 8¥oundiage are not the ocaly cquee

of eptlly. All causes should b €overed sad evaluated,

The patantia} for long-term 4dverse fapacts on the environmeant §re
not disalssed, and It 1y fepeatedly acknowledged that this potential
does axist (See Chapter 2, under section “Proposed Site®). 1t 45
further stated that avery sffort will be mude to detect and correct

the cause of such offects,

NOAA has the responstdbi ity under the Maring Protlc(lon, Research,
and Sanctuaries Act {MPRSA) ¢tor long-tarm ®onltoring and Iy currently
conducting sonitering at the )05 Hile Ocean wastq Otsposa) Sice, 13
(13 anltclpoteg.tbnt $ monitoring Plan wil) pe daveloped to encompasy
the two sttes, thus alninfzing logistic proble-tlnnd saximizing the
contlnufty of efforts and results, A combined ®monitoring plan would
leprova chances of detecting any subtle environmental frpacts ot [ 1}

cirly stage. S$oe 8150 response 2-4,

The monitorfng efforg conducted In the Gyi¢ of Maxico g congidered
to be reasonsblg for deter-lnlng that this type of waste .llulnl(lon
Alternative Iy safe. Continueg sonltoring of Inclnaration operations
A any sice wil) provide the necessary tonformat lon to detect any
long-term adverse Ispacts that may begin to develop, |f effacts asg

determined to be datrimental, tite use wil} o aodifled,
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7-3

The conclusfon that negattve long-terw iwpacts are unlikely 1s based
on the premise that Inclneration operations will be regulated and
managed in an environmentally sound manner. Hunituring will be
conducted }o detect adverse lmpacts and, If necessary, corrective

measures will be taken (see response I-1).

The discusston of Navigation Hazards In the DEIS (p. 4-4) tncludes a
sumnary of cesualtlcs reported to the U.S. Coast Guard at saveral
major U.S. harbors, and Intarnational waters of the Mid-Atlantic
Bight In and around the proposed site. In addition ta colllistons (In
harbors (which cosprisa the majority of accldents), casualty
statistics revealed that several vessels reported damaye sustsined in
Internstional waters as & result of weather, mechantizal malfunction,

personnel misjudgment, and structural or unknown causes.
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7-4

7-5

7-6

7-7

He aleo believe that the discueston fegarding epfl), | ) Inadequate.
Other candtdate tncineration eftes werae eliotneted froa further
consfdecatton becavee the Selease of the fepurtedly fnnocuoue
Incinevetton Productee pPosed oan Unscceptable throag €0 the sensfcive
snd highily productive systenm and Comnmerclally valusble flehary
Vesources assocfaeted with fesr-ahore vaters. Sptile of focinerable
materfale 1nto these Near-shore vaters, regavrdliess of the Cauee,
could be equally dcv-u!l!lnl.

These deftclenctes do not parmft ue to fully sveluate ol}) espectae
of the effecte the proposed sction vil) heve on f1ah and vildltfe
and othar oarfpne Tesources. Aowever, the destgnation of the
PFoposed alto (or at-ges {ocineration vould be a logtcal next
Ptep dut should be taken anly for the Putpose of conducting
exparinentasl lacloeracions. Theasa axperiaantal Incineratfons
should bae undettaken wigh the fotent to develop spproprisce
sonftoring nethods while -laultnn'ou-ly chat-ctarlclnq long~tearan
inpacts on thaese Yfesources.

“Netaction of sadverse

{moacts causod by toclneratfon fo difffcule due to environmental
conplextity sad low volumes of Eracesble waoete restdueo,” g4

] The tnablifty ¢o detace
rentdues tn complex environmant because of Insenstttve moaitoring
aethode (page 2-12) g, ®wogfe then ag unfavorable factoc. Ic 1s &
fundanental dollcloncy. Thue, & aore extonefve discusston of the
elforts to be underteken to characcertize loag-term Impaces should
be prosanted In the C(tnaei snvironmeacsl tupecc statenmentg,

‘ddtitionally, citing the “low Productiviey” of Ocesntc sresas a0 o
favorable factcr does not reflect an undar-(-ndlnq of the basic
ecologlcal attrlbutos of ®Yetena, comnunftfes and populations
(a.g., Structure, comamunity gnd eCnavaten dynantcy, doalnence,

snd diveroatry). Pather than comparfng the Productivity of tuo
felatively dlestntler eystoms, ch-rlct.rl:ntlon: of the kinde and
Proportionastas changes of the above menttioned attributes expected
to occur (n the tupact area should bhe fully developed (g the final
Statemenc.

Page avity; Znvironmentasl Tonstderstions

The eevarsl ®tatements in th, firee Pavagraph under ¢hie hesding
Yegardfug bocth shorg- snd long-term topacts can casily be afe-
Construed, It g, notg n-tl-llctory. even in the tumnery asection,
to merely referance Chapter 4, a veader must look ¢lacubhere

7-4

7-6

7-7

The discussion of dccidental spi) and leakage fn the DESS (pp. 4-3,
4-28 and 4-29) does address this issue, However, , precise
determination of the sdverse environmenta) Impacts cannot be made due
to the numerous varfables that surround such a posslblllty;
Raturally, fopacts will be related to the type ang Quantity of wastes

that may be released undar thesn clrcumstances.

Experimental {or research) inctaeratton at-sea would be conducted
under & peralt Issued for such Purposes. The site dastgnation
process does not encompass the permit Process except to identify the

designated sitq where the research operations would be Cconducted,

Refer to comments and responses 2.4 ang I-1.

As Indlicated In the OELS (p. xv) the proposed incinerat fon sfte {s
not a highly productive blalogical ares, and Is limited fn Conmarcia)
or recreational fisheria-g, Consequenlly, the remoteness of the
Propused site further ensures reduction of all potentia) adverse

Impacts,

The dynamics of the ocean (s an {mportant factor, which slqnlllclntly

reduces the probability of ddverse fmpaces. The Ocean Oump ing

For addgitiona} Information on the environmenta) consequences of

Incineration gn the ocean Community, refter to Chapter 4,
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7-8

7-9

7-13

)

(pagoe 1-13 and 1-16) to laarn that the savironmental sssessmeuce
are beead upon s serles of four expecimontel fncinerstione and
that the euperimentsl determinacion of long-cerm tapacte (s -
hased slwoet eatirsly upon one eerfee of burne (t.e., Gult ot
Hextco, 1977). 1Ihise deflctancy should be corrected,

7-8

Pages 1-13 snd 1-18

The four previous focinerations vere of lf{aiced voluae sad spparsatly
d1d not fnvolve PCBe. These focineraticoe sleo did4 vot fdnvolve

meny of the other candfdate organchalogeae under conefderation for
lacinexation. Accovrdingly, tha flual Statement ohould clearly
reflect the uncertatfaty surrouading the eavironacncal alfecte that
may result from tncineratlag theae other materfale.

7-9

Pagpe 1-22 (Teble 1-3) and 1-21)

At-eess luctnersation of the Projected vaete volumes would Tsquire
"...0everal laclaerater vessels operating sfaulcancously, year-
vound...s0d would requtre ssveral fncinarattion eftes to ansure

that tvo or more vessels did not occupy the seme slte sfmultsaecusly.”
The folloving concarne regardiog this tnforaatiaon should be addreesed
1o the tinal statemenc:

1. Tsble 1-3 should be expanded to Includs estinates ot tha aumbar
of ships aad the nunbaer of ®1tee required for Incinsration of wach
of the three “target-yaare."”

2. It should ba clearly statsad, rather than deduced,
teoet burns constftutead an acute Inpuct of Incineratiova products,
end that the envitonmental sssesament i s0 orfented. Novaever,
ss the Craquency ol'lne‘n.tatlon- 4t & glven elte facresses, tha
foput becowmss progreeslivealy movre chronta. To equate fumpscts
v¥elated to scute sod chronte fopute ts uatenasbla.

). 1f other at-eea fncineration slces are to be desipnetaed, .
thels environmentel scceptability muet be lese thaa that of the

proposed sitte.

Pages 2-) and 21-4 '

Provieions of the Magine Protection, Ressacch and Sanctusries Ace
of 1972 provide for the fegulationa of the ulcioute disposal of
Vaste matertals la ocesn waters. Thie act does not preclude the
vee of ecrubbers for at-ses facinarstions. By utiltatng ecrubbera
during lendbased incloevrstions, the load of suspeanded particulates,
dteeolved (or neutral fasd) hydroehloric scid, small quaaticice of
taaldual organte vaste, and trace metale tn the §s0e0us eafssfons

Deficlency corrected in Sumndry, under section “Eavironmental

Consequences.*

These facts were polnted out on Pages 1-2, 2-36, 2-19, 2-43, 2-44,

4-5, 4-7, and 4-8 of the OEIS,

Table 1-3 13 presented only as an estimate of potent fa) waste
quantities that may become available during the defined pertod.

While these estimates may vary, a distinct maximum Quantity of wastes
€4n be sccomnodated at the Incineration site. Table 2-) presents the
resulting estimated quantity of wastes located in proximity to the
€ast coast, which may ultimately be Incinerated at the proposed site,
and assoclated reslidues. Euanlngllon of Table 2-) shows that unti)
1909 the maximum use level ®ay not be attatned. 1n 1989 the maximum
utilization of 193,000 tonnes of wastes may be avellable for
Incineration, The diffsrences {78,000 tonnes) betwaen 271,000 tonnes
(Table 1-3, East Coast total) and 191,000 tonnes (Table 2-3, 1989 use
level) represant the estimated amount of wastes which must be handled
by some land-based technology or 4t some other at-sea Incinsration
site, unless Ioproved Incineration technology permits an
environmentally acceptabla tacresse In the rate of at-seq
Incineration at the proposed site., In the event of {mproved
technology (l.s., tncreased OF or luplementation of scrubbars) the
upper Haft of 193,000 tonnes may be significantly increased. At
this time it would be unfeasible to expand Table 1-3 to include
estimates of the number of ships and the aumber of Incineratton
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The text has been modifled to reflect this fact {Chapter &, “Effeces
on the Ecosystem™), However, future technological developments may
reduce chronlc inputs. The DELS does not equate acuta and chronic
Impacts, rather it uses evidence gathered durtng studles of acute
(short-term) tmpacts to estimate some potentlal chronic (long-term)

fmpacts.

Mot necessartly. Relative to the needs for addlilonal incineration
sites, some locatlons would be more envircnmentally sensitive and
controversial, and others may be less advantageous due.to the
economics and potentlial environmental hazards of transport from waste
generators, R
Land-based and at-sea Inclneration of organchatogen wastes are
essentially the sama except that at-sea iIncineration relesses gaseous
emissfons without final treatment. Adequate control of alr ealssions
from tncineratfon can be achiaved by using scrubber devices.

However, scrubbar reslidues must stil) e disposed 14 some
environmentally safe and acceptable manner, Incineration on tang and
4t-sea has been demonstrated to be a highly effecttve wasta
elimination procedure, although both are expensive, Presently, cost
analysis on scrubber devices for at-ses incineration fs not
avaflable, |In addition, refer to Chapter 2, under section “Land

Based DlIsposal.*
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10 greatly reducaed. Beceuse reductione of theae aeterlale are
Breat enough to constder Incinevation on land o visble slternactive
10 st-ees lucloeration, the uyeae of sctubbere during at-ses tocla-
eratlone could gveatly reduce the potentiel f(or negetive, long-term
envivoumental fapacts. Accordingly, the use of scrubbers duriog
#t-sea fnclinerations way alaso veduce (ur oflfeat sltogether) che
€oetn fncurced hy the peralcttes and the guvernment (or ®oaltocing,
survetllence sud enfoccement sctione. coets for at-sea
tncinereatton with octubbere thet are not sfgatffcantly diffearent
from custa 4ssocleted with land-based foclnecattocs vould be
evideace of the economlc and anvironmental lesolbillny of ustng
scruhbers durtng at-ses tnclinerstious. I{ chis fofornmation 1,
availaoble eleevhore, et should ba tacorporated tnto the (ical
statemencg.

Pege 2-12

The stetement, “The sflects of tncloeratton emlssione upon birde te
uvnkoown, but scid teslduse ®ey provide adverse fepacte upoo ‘low-
tlyfng birde.” ralnforces our belfef chat there 14 o senaral lechk
of underetandling of the primary and secondary lapacte of at-esas
Incineratton on the highsr anfmale, trophic levels, and food wveb

ol the martne system.

Pagpe 2-12

The statement, “Monltoring will be difficule until new techanfques
and mave precise messurzoente are avallable for detection of
delaterfous efllecte,” 1o dlsturbing Lecause tuo Questfone are.
poead,
detect changes An how accurate and practise are exlsctiog fapace
asssesments, pactlicularly long-tera fopacet assssccants. 1t
thess questtione cre aot sasvered diractly, then o diecusston of
the consequences of Proceesding vith at-aea tnctoersctlion without
sufficlencly sensttive mooftorfag methode should be fncluded

fo the (inal statewent.

Page 2-13
The dtecusetoun tegarding the inctdence of adversaely saffecttiog stocks
of red crebe hbecausea, “,,.no crabe of coamercisl stae occur fa the
Proposed eflte and hecesuaa the adult crabs arxe taken sulficleatly
far troa the pPyoposed sfte 30 thet veats Tesldues relacsed ot
the alte are oot likaly ¢o reach thea,"” Joes not reflece 40 evere-
nees of the acologtcal concepte of "blo-aunl(lcntlon." “mabilfty”
or “food web." The floal statemant should toclude asan acknowledge-
sent of cthe j0tential for juventls creabe, thet hava accuaulated
Dacterfsle as & reeule of spllls or Inclneracton, tu nove to

Thise ackoovliedgensnt
sbould bhe sxpanded and extended to fo0a-coumerciel specles as wall.

Very little data are avallable to deteraine the effects of

Incineration residual waterials on higher antmals of the marine
-ommunity, Seasonally mlgratory and pelaylc blrds can be directly
affected by short-term ataospheric Contsmination, primarily by NCI.
For adetttonal information 0n the effects of tncineration enlssions

upon birds, refer to Chapter 4, under the expanded section “Effeces

on the Ecosystem.*

EPA belteves that existing conitoring methods will be capable of
detecting any adverse short-term impacts. (v s recognized that the
detection of long-term effects pPresents o formtdable task, and such
an evaluation proves to be difficult under any set of environmental
nditions, marine or otherwise. Undoubtedly sclentific techniques
will be an ongalng developmental process fron Its present state of

the art,

The environment in which the proposed sice would be located s highly
dynamic, and wide fanges of natural variations Can be anticlipated
during any future sonitoring effore, It I this wide range of
natural environmental variation (hat will result 1a the difficuley of
detecting daleterfous effects. As more knowledye of the eavironment
Is obtatned, 1t s Vikely that more natural varfations can be
accounted for, and measurement techniques can ba aore acCurate and
precise In the detectabt) ity of subtle lonyg-term Impacts that may
begin to devalop. Hence, although this question Cannot be answered
directly here, It should not be construey that present technology I
wholly inadequate to perait the contlnuey development of this

alternative disposal technology.
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With regard to the referenced passage, because of the dilution
aftorded by the volume of water between the proposed site and the
wore productive Continental Shelf, the dissolved resfdues which may
reach the Shelf will be extremely dilute. As stated In the DEIS

(p. 2-15) red crabs are located on the Continental Shelf west af the
proposed site. The proposed slite fs Iocated_ln extremely deep waters
(2,400 to 2,900m). Juvenile red crabs have been found from depths of
560 to 1,000m, and the comnercial fishing effort for red crabs {s
concentrated st {ntermediate depths of 300 to 500m. However, soma
ups lope algration of juventle r;d €rabs occurs with 1acreased age
(s1ze). EPA malntatns that® lncineratlon activities wil) occur at o
sutficlent distance from shore to prevent any contamination of
resources taken along the Continenta) Shelf or Slope. EPA belleves
that the extremely low concentratfons that will result widl aot pose
an uvnarceptably adverse environmental hazard to the marine

environment or human welfare.

The EIS 1s not dtteapting to convey the fdea that anicals may exhibit
avoldance responses, It s unblkely that fnctlneration residue
concentrations will ever exceed one or two parts per billlon (ppbd),
even within the Incineration site after the {attial mtxing period.
Extrapolating the low tnitial concentratton to the vast dilutton
potential of the oceanic reglon, It 1s highly unlikely that even the
mast sensitive organfsm will experience a residue concentratlon
sufficfent to ellcit an avoldance response; the exception to this
belng any birds that approach the tncinerator stack during

operations.
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Further, the passeage, "...end stnce theoe snlmale sre denersal

and highly aobile, It fo unlikely that etocks wvould be adversely
affected by Incloerstion opevetions,” could be Intarpreted to mean
thet becsuse anfaels are nobfle they vill avold the aress vhers

vaste reslduea occur. This can be nisleadtug. Avoldance

behavior ts manflested vhen ettmull “etrengihe’” are st or abova
datectable levels. Detection levels usually differ betvean epacles.
Thue, some epeclee are nore "sansitive” to 2 specific stimulus than
are other specfes. dYhen the etrenyth of a etlnmulus equals or exceeds
s epeclea detection Jevel, the specles may respond hv svoiding

the fwpacted aves. Thie does not mean thit the speclos reaafntog

In an srea are unaffected. More correctly, 1t way nean that the
dotection levels of the resatning specios ace higher, oc that tha
apeclies fo unable to reepond by avolding the flupacted sres due to
effecte resulting from exposure to undetectable levels of deletecrtious
seteriale or conditions. Thie dafictency should be corcected in

tha (inal etatseaent. ’

fage 1-16

Regarding velsglc birde, “..,one threstensd species of pelagtc
bled..." usws the off-shore verifoa occupfed by the pruoposed
locineracton site sad “...v0 unacceptable adverse tnpace...” fa
expected. An lnspection of Teble A-21, pages A-33 sad A-36,
tevealed that tvo speclae of pelagic Licrde are listead as threstaned
(1.a., the black-capped petrel snd the Manx shearvater).. Only

the Bawalfiso sub-epecies nf the shesrtwatar ia fedecally dasignated
ae threatened, and tha petrel te not fedarally deelgnaced
throatensed epeclos. These ervors should be corrected ia the

fiosl statemant.

Further, it should be noted that Cory'a greater, and sooty shaar-

vatere commonly follov shipe. Thue, the poteantisl for fmpacts 7']7
fesulting (roa theee bivrde following the Inclneration veassl to

the efte and subeequantly feaeding upon msrine organisme affected

by the contents of the plume should be chacactarised 1o the -
floel ecatement. /7-18

es ¥-10 and )-11

age 22 ang 2-33

I-v

Our coneente v¢ngavdtng Page 2~13 would aslso spply to the commarctsl
fleh tng Jlecueslon on these papee. 7_]9

Page 4-13
This pasesge Joes not conscitute an sdequate sesecesnent of the

damages that vould result fram accidentsl diechargees of wastas
durlog loeding operstfons or durfong transit to the propased

Corrections made.

A more detalled discusston of this fssue has been Included in the

FEIS In Chapter 4, under section “Effects on the Ecosystem.”

See response 2-16.
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[

Incineration efta. Stoce thle conetlderstion vee Lncluded in the

7-20 drafc etatament, on expsended sad more detailed sesassenent should
be fncluded §n the finel ststement. ’ 7-20 For a aore detatled discusslon of this Issue, refer to Chapter 4 of
Pages 4-24 and 4-23 the FEIS, under saction “Accidental Sptl) or Leskage.” See also
This Jdlscussion provides support to the conteution thst long-teso coments and responses 2-7 and 7-4.
2] fnpects can ha axpectad and thet a grest deal of study remafne to
7- he done befare inftiating tncinerstion operations at the proposed 7-2] Conment noted. See response 1-§.

elte on anything but an experimeatal baels.

Wa hope theae cooments will be of c-;lntnnc- to you.
Siaceraly,
‘CECIL S. [T NN

Spoolsal Asiistant to
isststand SECRCTARY
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Ty ODEPAHTMENT OF STATE

wernegiea OC Ui

DUREAMY OF OCENIS AHD THTEPIATIONAL
EHVIROUNENTAL AND SCILUTIVIC AFFAIRS

Febrcuarv 9, 1911

Mr. T.A. YWastler

Chiaf, “4arine Protection Pranch
fnvironmental Protection Aaency (Un-544)
dashirqton, ND.C. 20460

Pear “c. astler:

He have connleted the Peoactmnont of ticate's revicw ot the
fovironzental Protection Aaency’s “Draft Favironnental Innact
Statencar {(FIS) for Provosed “lorth Atlantic Incineration Stee
besignacion® and would ke to offer the tolloving conrenta.

The Convention on the Praveation of Marinag Pollution by Dumnina
of Kastes and Octher Matter {London Duaning Convention), in tha Aqenda
to Annexes ) andg {1, requices thag “...Contracting Pactics shall faene
consider the practical avaflability of alternative land-based methady
of treatment, disposal or é|in|nat|on, or of tresatment to rander the
“astes or other matter less hacntul. .. .~

While the NELIS constders land-bascd Incineration in sone detail,
its treacrent of hoth elinination ot the Producting ot westes as vell
23 the conversion of wastes is cursory. In our viuw, those sections
should bLe expandod.

In the "Technical Guldellnes on che Control of Incinerstion of
Hasten and Othar vattar at Sea", Contracuing Partlos age called upon
to dedvranate coman inclneration sltes in 8 qiven neoqraohic area,
Coth Canada and Hexicn avre also Contracting Pactl=s to the (ondon
Dumning Conventison. The DETS ahouldt discuss vhethero these countcles
are lirely ta use any of the alicrnativa siteas and how thelr declsions
on incineration miaht altect the ajte selection nrocess.

Tt would e hiolotul it the nrIS outlined, for aach alternacjve
aite, the informacion whieh Indicaces that all the applicable costrcra
of tha Londonp Numplng Canvention have been mot. T hae baen done fny
the site scluction critaeria undar the U.S. 0Ocean Dur.aing Reaulations
(pg. 2-32 - 2-)5), sinmllar solacejon, dcrhaos in tabulac farm, could
be avplicd to the “Regulations for tne Control ot Incinacacion ot
Hastes and Other Matter at Sea™, the Technical Guidelines on the Contiot
ot Incinceration of Hastes and Other Hatter ot Sca®, and Annex 1.

As the DFEIS |a vrlteen, ft ia very difticult to aysess suickly whetker
#l) intecnationa) oblinations have been net.  For enanple, {t doecs nng
AnTCAr that tlye (cequency of atmosohersc Inversions fcalled foc in
Nequlation ¥) pas been dscussed for the Sites,

4-1

8-2

-3

Ucesn Dumping Regulations establish 4 program for the spplication,
evaluation, and fissuance of 4t-sea lncineration per-lts; The
peraitting process provides for an evaluation of alternative dispasal
acthods, #ncluding land-based disposal options. The discussion of
land-based disposal methods (Chaprer 2) 45 provided for comparative
purposes, rather than a critical feview. The reviewer wishing morg

detalled Information s referred to Scurlock ot . (1915); Shih,

C.C. (1978); and Milxinson et al. (1918),

To dats, nefther Canada nor Mex1co ‘have conducted at-ge2 Inclinar-
atlon. Should efthar country wish to utilize the Narth Atlantic,
Gulft of Mexico, or any altarnstive site, the request would ba glven
serlous considaratfon, providing all ragulatory requireventsy ary
satisfied end human health and environmental concerns are not

dluinighed,

Regulat fons and Techalca) Guldel tnes of the Convention aust be
Observed, no matler where & sfte I3 designated. U.S. critarty
regarding site gelection ars consistent with the requirenants of the

Loc.

Ihe FEIS has bagn smodified (Chapter 3 and Appendix A} to Include a
discussfon of known atmuspher Ic inverstons In the afd-Atlant tc Bight

reylon occupled by the alternatives within the reglon.
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-

"he formula for combustion afficicncy {20, n-13) fs In orror. 8-4
The ainus silzn In tha nuragrator has besn orftte. .

He annreciate tha nonortunity to reviay the rafe £1S. -

Sincarvelw,

j .
/- * .
'/M"'(Q /

Nonald @i, 2tna (T&<<:j

l'irector
Nftice of “‘nvirconment
and ttealtn

Thank you for potating out the omission.

it has been corrected.
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H4afine Proreceion dganch
~eshington, DC 25463
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Chal A0, wastaies:

S PISED HUATH ATLANTIS INCENERATIUN

Oltf:ce ¢ Hanasjemenc, Budget and Flanning, in its funceion ag State

IiNYNOU.e, Nas (3ulqeni the v.ove bisl-g MneLwied €15 and has no negative
0eNts (O utfar At thyas < jy.e.

Siacetel,,

N I R Ry

Do) itz g

9-1

Thank you for your review and comnents,
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MARYLAND
DEPARTMENTY OF STATE PLANMING

LAY
e

384 WESY PAESION STREET
Harry Hughes SALTIMOREL, HARTLAND 20208 Constance Lieder

auvesnwe VL8PS 204 16 a0 VIeEssane 20 ss00s o ammime

Janvary 7, 1981

Mr. T. A. Wasgtler

Chief, Marine Protection Branclr (WH-548)
Environmental Protection Agency
Washington, D, C. 20460

RE: State Clearlnihouse'ProJect 81-1-510 Draft EIS
Proposed N, Atlantic IncCineration Site

Daar Mr. Wastler

The State Clesringhouse has recelved the above project. The. review of
thls project has now been initlated and you may expect a reply from us
by February 12, 1981 - If you have any questions concerning this

review, please contactBryan Gatch {383-2499) of this Clesringhouse,

We are interested In your project and will make every effort to ensure
prompt action. Thenk you for your cooperastlon with the Clearinghouse
program.

Sincerely,

7

’ < CCC LA

Jame§ W. HcConnaughhey
Director, State Clearinghouse

BG sk
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MARYLAND
DEPARTMENT OF STATE PLANHING

301 W PRESTON STREET
BALTIMORL MANHYLAND 212014

HARKRY HUGIHES CONSTANCE LILOER
GOvianoa March 2, 1981 seCALTany

Mr. T. A, Wastler

Chiaef, Macine Protaection Branch (Wi-548)

Environmental Protection Agency

Washington, D. C. 20460

SUBJECT: ENVIRONMENTAL IMPACT STATEMENT (EIS) REVIEW
Applicant: U.S. Eavironmental Protection Agency

Projects Draft EIS - Proposed North Atlantic Incineration Sice
for Deatruction of Toxic Organic Waste

State Clearinghouse Control Numbuers 81-1-540

State Clearinghouse Contact) James McConnaughhay (383-2467)
Dear Mr, Wastler:
The Statu Clearinghouse has reviewed the above roject. In accordance with

the procedures establishied by the Office of Management and Budget Clircular
-95, tha State Cleasinghousae recelved comments €rom the followinga

Dept. of Natural Resources, Dept, of Economic & Community Development,
I;Eludlno their Historlcal Trust section, Dept, of Transportation,
University of Maryland Cgnter for Envlironmental and Estuarine Studiaw,
Town of Ocean Clty, and our staf » noted that the Statement appaars to
adequately cover those areas of Intarest-to their agencles.,

Maryland Office of Enviropmental Programs and Worcester County were
provided the opportunity to comment, but have not responded as of this
date. If subsequant comments are received, they will be forwarded.

The Clearinghouse appreciates your attention to the A-95 review process
and looks forward to continued cooperation with your aguncy.

V7

nghouse

Sinceraely,

A
f ( =
James W. McConnaught

Director, State Clea

JWHM 1 BG 1 nunk

€cs Mayor . Kelluy/Edward PLlgo/D. Taylor/John Yanhus/L. Frederick
Clyde Pyers/Merbert Sachs/Max Eisenbery

10-1

Thank you for your review and comments.
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Januacy 7, 198} TAENTON M3 o0sezy

Hr. T.A. Wasatler

Chlo€, Marine Protection Branch (Wn-548)
Envitommental Protection Agency
Washingron, D.C. 20460

ALt Scate ldenciflec Ma. 03IRC-PT~01-92) Enviconmental Inpact Statement for

Proposed tlorth Atlantic Incineration
Desc Mr. Hantler: Site Dasignation .

The Hew levrsey Jtate Clearinghouse has veceived and s proceesing your
Project Hocificetlon ao required by the proviafons of the 0. S. Office of
Hanagement and Budget Circulac A-93 Ravised and Chapter 83, Hew Jarsey Lave
of 1944. This project haa been deefguated OSRC-4Y -§1-92).

The State Clesringhouse has sesafgned s 30 day review pertod stlective '
vith the dete of this lettar. Thia geview period ls conslstent wicth our
incernal procedures and federal Tegulatlions celevant to yaur progrea. The
appropriate etate sgenciee have beson fequescad to comment 0o your spplicetioa,
vhile the Stsce Clesrfoghouse wil} parform fts ovn caview. [l couments sce
fecelved and any cuaflicte or fesues eclae, the Clesctoghovae will nozily you.
It say be necessary to requesc addttionel fnformacton aad/oc o schedule s
couterence 1o order to resclva the fasuce prior to clearance; othervise you
ate clested ot tho end of the review pert1od to forverd your (inal spplicacioan
to the federal fundlug agaeacy, accoapanied by & copy of this lecter. It fo
the respoasibility of the applicant to sttach en} comsents to the applicstion
foruatded to the fadersl ageacy.

Plesse fael frae to cell upoa the 3tate Cleartaghouse 3t any tiae to asalst
you vith any problems orx qusstions you say have vith the A-95 reviev procedurs.

/!-ry truly yours,
a2 s
‘,'....7 y yal

7" Micherd A. Glomen -
State Raviev Courdinator

HOTE: Plcese place your State Identi1ffer Number ou all further cotrespandence
and application forme (424) g0 that the Clesclaghuive way more efficiencly
prucess this spplication.

Vew Jersev 1y An Equol Ogportuntty Emplover
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February

Mr. T.A. Wastler, Chief

Marine Protection Branch
Eavivovwsentsl Progection Avency
Hashington, DC 10460

Rei

STare o New Jeuoey
Derantvans or Exvinnemesnat Pudiedcsiom
Jl.lllll OV Fnl LONBIMIONLN
4 Q0 sue 10
IMANION & 4, w8
$0d-2ul-t0er

3. 1941

Drafe LIS - Propused Hocch Atdancic

lactnerattun Sice

Desr Hr. Hastler:

1 oum horawlf raquesting a 30 duy extensfan of the raview pecilud

for the shove noted Drefe EXS.

It scemw that ortglually 3 coples vese

sunt to the N.J. Depattment of Environnental Prutection but subsequently

bocuue lowe.

Hy office had 10 request wddittunal cuples which haw i

cduiud o delay In the review of thily document.

In the futura, the ceviev uf all €15'¢ could be anpudiced 4C &

coplaw vere esent diructly to as.

This would enublu my wrafl to handle

the discrlbutbon t0 the varfous Dupastmental spencley and heep tals vn

" el

the veviev process.

Lavruuce

Schutde, thiet

Oftice of Envivunuentsl Revicw

N HECLo
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Svyatr or New Jegusey
fy DEraRINENT OF ENVIHONSE YAL I'NOTECTION
!
i

DICEL CF T (Duwit 10Ny

g} "3 soe ez

TWINEIN v 4 188

03221 93

March 25, 1381

Hr. T.A. Yastler

Chiet, HMactine Fisheries Protection
8canch

(W11-548)

Eaviconmenctal Protection Agency

Hashtagton, DC 20460

Dest Mr. Uascler:

The Depsrtoent of Environmentsl Protection has coopleced fts
review of the Drafc EIS for the Proposed Nocrth Aclantic lncineratlon
Site. Ae a tesult of che reviav we have had eubstantial commencs from
our Divisfun of Flah, Game ond Vildlife relacive to potentisl impaces
on tha narine (tsheries fesources. The major concerns of the Diviston
ate sumnacized as follovs:

I. After doing a Limited smount of work fn the Culf of Mexico
the LFA knous very liccla of the affects of tnctneracion upon the
ecoaystem. Furcher, after adoitcing the Gulf burn vas very ltmfced and
constricced as to the chemicals that could be Incinerated, they are -
proposing to let almost uncastricted ductning of slmost unlimited smounts
of toxic and organic vastge to occur off our coast.

2. EPA admtcs there uvill ba hazards sssociaced vith incineracion
at sea, but they do not knov wvhat they will be or what amounts of toxtc
vastes vill occur.

). Statemencs dealing with the proposed sfte and extisciong ocesnographlc
conditlons and existing produccivicy of the ares tn fishertes in the proposed
slfe vere ¢lther untrue or conflicted with uther statements made throughout
the repurc. The secctions dealing vith the off shore fishery vere grously
foadequate and f(afled to recognize the {mportance of seversl large coamercial
fishertes extsting In cthis locetion.

In addttion to the comments on the martine fisheries, ve note that
the Drafr EIS {3 uveak ulth regard to analyzing the land based impacts of
sturage and transfer of hazardous vasce. [f an on-sice Cacility vere
constdered in the Stare of New Jorsey, there would be a numher of
tegulastory revieus naceesary vhich would lead to the fssuance of the
fulloving permltst

100% RECYCLED

the Vimited research and monftoring conducted to dste fndicates that
there 13 reasonable Justification for proceeding with continued

development of at-sea tncineration technology. It should also be

recognized that research and monftoring will be carried out during
future operations at sea, particularly for new dispasal sites and
wastes that have not been previously Incinerated at sea.
Additionally, research on Incineration of hazardous wastes Is belng

conducted at £PA's research facllity in Cinctnnati, Ohio.

At-ses Incineration will not be unrestricted or untimited. Stringent

technical requiremants qust be adhered to, and aperations will be

monitored to protect the recelving envirooment. For further

Information, refer to response J-10.
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Potential hazards associated with st-ses incineration were clearly
identified In Lthe DEIS. Mnbnowns were also tdentsfred., The quants
of residues will be directly related to the types and amounts of
wastes incinerated. Although the level of use is unknown, 200,000
lonnes per year appesrs to be an upper level for the site (see
response 1-10).

The DEIS has been carefully reviewed:; o)) issues raised on fisherfes
have been reverified, and the teat is expanded, as necessary, In
response to specific comnents. Mowever, no substantial inaccuracies
were identifled as no substantial cocecrzial (or recreational)
fisherres occur in the site. As stated in the DEIS, most fishing
sctivities occur on the Continentsl Shelf upper Slope, a minimum of

30 nmi west of the western border of the site.

In February 1980, €PA promulgatsss regulations for sections of the
Resource Conservation and Recovery Act (RCRA). These regulations
establ ish standards ior control of hezardous waste from point of
generation through storage,. treatment, and ultlma(e.dlsposal via
transportation manifests and reporting. RCRA provides for cradle-
to-grave tracking and safe handling of harardous wastes up o the

shipbasrd losding of wastes, whercby the MPRSA takes effect,

The EPA wil) not grant a permtt for ot-ses incineration unless RCRA
and other federal, State and local requirements are satisfied. In
addition, the permittee would be required to apply for any required
State permits for land-based operations. For additional information,

refer to Chapter 2 of the §EIS, under “Conclusions” section.
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1) Waterfront Development Permtt - a project would nave to meet with
the State's promulgated Coastal Waterfront Development Policles.

1) Reglstracion Pernlt from the Solid Yaste Adotntstracion - thls will
Involve a complete engineecing reviev of the factltty to Insure that
hazatdous vastes are properly managed.

3) Atr Pollucton Control Permits - this vould tnvolve storage and transfer
polnts vhere there may be alr emissions.

4) Spt)l Prevencion and Contalament Plan - this s a requitemenct of the
Otviston of Hozerd Hansgement.

Flnally ve quesction vhather the fncinaeration equipoent abostd
the vessal should not have some sort of scrubbing devise ur others iy
pollutton devices to tvemove chlorides, nitritea, ant sulfur onides.
These products of inctinerstion can only add to scldic scaospharic
conditions which csuse “acid retn™.

In additton to the sbove general coomencts, the Division of Fish,
Give and Wildlffe hae generated specific detalled comments uhich 1 have
attached to this letter.
!
Since .

M_S/‘&.
Léreaca Schaidt, Chiet
Office of Environnental Review

Attachuents

11-6

See comnents end responses 3-9 and 1-13,
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Specilic Conmunts on OEIS for the Prapused Norch Atlantic IncCinucation Site

P. xil - The site desiguation for Incinaratlon Of LOX1IC OKgunic waste at very
leant should auchorize specilic industrial chemicals to be incinecated at sua.
The opticny of an environmental preferabl) mathod of dustroying toxic and ctliac
hazatdous chemical waste leavaey the decizion of 3isprsal 30lely (o the opara-
tor. We fiud this objectionabld. We have seun time and time agaln, to u-;.
sistorcune of our haalth and well belng, that the aperators often uie the most
axpedient and profitable methods, not Receasarily the salest and least destruc-
tive the unvitonmans .,

P. xiiil - 7t is stated 1n the DEIS that che Gulf of Mexico site was found un-
"...L0 assumilaty the tramendous volume o€ wsitus which are yen-

sutisfactory

arated on the Gult and esst cuast...” l]"“

Howaver, it further states that the
wlwre in quescion 1w unknown. If this statement §s true and the volure cf
chenical wastus area not known foc the east coast, then this voulurse cay be too
latge tor any site and would require saveral ships opucated simultansously

to “handle the projectad potuntial volumes of wascas.™

P. xi4i - An oceasnic site sautheast of Georges bank wvas evaluscad €3¢ a wite
but l;)ecc-:d bacause: 1) the wisces muit be transjocted severel hundcad miles
Lo teach the siter 2) wsevecrs voazhur conditions thsg occur $n the area, 9upac-
lally Jduz:ing wintur and spraing ouy interfer with the :incCiner stinn Brocass,

3) closenvss to important fishing Gzounds. In fcyacd D tla proposed site
in tha middle Atlsucic, the eJdditional slight fncresss 10 the <¢:3tancCe €O a

suitable site viwuld be the last concern ta our wall Leing, mut the crancapal

One. Secoml, the weather conditons on Guorges BadK 1re vesy, bittle, of at

all 11(turenc ftron those 150 miles south of thare. lJdunt:cal sca staten, wiud

conditions snd percipicacion oucur In these alaust clunscolojically adentical

dtess. Thitd, highly productive €ishing sieas oolur otf the midll= Atlantaz

Cussl. Sene two bDalliza pounds (L nwildlion M) oI il dte harvesied annuslly

€rom the auddle Atlanctis bite srea. Inleed, the prcoosed inCineriticn site

is located in staut the center of one of the tost Floductive tuns and Ssworatiih I]_()

4reas 1n the western nocth Aclancic Ceesn. Ths propuacd site s situsted along

Ihe site designation ducs not include sutnorization of spectfic
industrial chemicals. As aoted fn the BEIS, 1) waste waterials

Cunsidaied for at-sea incineration are subject (3 EPA peramitting

process, which evaluates and determines thuse materials exceptable
for Inclineration. Mence, the final decision to utilize the at-sea
fncineration alternatlve is not determined by the waste producers,
but by the EPA site management authority. Also refer to comment and

response 19.6,

As noted In the DEIS, (p. 1-20), spproximately Y0% of all wastes
fdentifled are generated in Gulf Coast states. Use of the Gulf of
Muxico site for wastes generated on the east coest may present s
problem 1f the site Is used extensively in the fulure. As explained _
in Chaptar 4, the upper Vimit of site use Is estimated to be 200,000
tonnes of wastes per year, based on 2 single vessel operating In the
site 24 hours per day, 365 days per year, at 22 ‘unnes per hour (ses
«lso Tables 1-3 and 2-3). It would aot tu possible to usa the Gult
site for wastas generated on Duth Coasts, 45 wastlas from elther coast

can potentially satlate the use of & single site.

Another significant factor that stouly not Le fgnured Is the
potential environmental harard sand expense of transporting large

quantities of hazardous wastes more than 1,000 miles by land or ses.

Georges Bank Is consfdered an unaceeptobie lucation for the several

resions discussed In the DEIS, Chapter 2, under section “Alternative

Sites . ”
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11-10 4s aoted 1n Chapters 3 and 4 of the DEIS, the proposed Inctneration

site 15 not located §n any comnercially or recreatfonally fmportant
fishing or shellfishing areas. ULimited {infishing occurs beyond the
Continental Shelf. Available catch statistics (see added Table 3-1)
for the proposed sits and vicinity and nearby slternatlves indicate
that there s some fishing activity for tuna and bI1)fiIsh specles.
Pelaglc fishing also occurs to the east snd south fIn warmer watars of
the Sargasso Sea ‘and Gulf Streanm. Chapter 3, section “Other
Activities in the Site Vicinity®”, has been expanded to provide more

Informatfon on U.S. and forefgn (isherfes.

Numerous specles of whales and dolphing (see Table A.19) transit the
Conttnental Slope and nearshore waters of the ald-Atlanttc dight
reglon, as migratory routes. Presently, no dats are available to
determine effects of tacineration of residual materlals on marine
organisms; however, the likelfhood of topacts from residues (s

remote,
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11-12

11-13

1H-14

tla migratory patisaye of many Of our loportant pelayic spacies, i.s. bluelin
funa’, yellou eye, albacore, swordfish, blue msclin, as well as alung the ®1yCa~
tory patimays of important assine sasmals such as the huspback whale, finback
wvhale and -p-r;: vhale. Only cursory treastment vas given tD marine maswmals
io the DEIS.

P. xiv - The statement on this page that the area “...is not a highly productive

11-1

biologlical area...” 1s a meaningleaes statement. When the area of the proposed
site 18 compared to the Saxgasso area or certsin areas In the Carribean Ses or
Pacltic and Indian Oceans, l!: is indeed highly productive. Fusthar, the stace-~
©ent made on page A-48 relative to the slope watar vhere the proposed site

is located indicates !hlt' the 4res would be extremely attractive to cetaceans
because of the proximity of rich feeding grounds along a nouh-sou.h aigcatocy
couta. that cthe area

Thia statement appears to rofuto the sctacement P ¥

not a highly productive biolagical area...”

P. xv - The statement on this page “The site (proposad) s not a highly pro—~
ductive biological ares and does noOt support cosmurcial or recrestional Cishes."
i3 slmply not true. As pointed out above, the prcposed iacineration site does ]]"]2
center on a very subetantial comsmerclal €ishery and msy lie along an Aun.uuh

an fopovetant rocrestional fishery as well. While the rocreational fishery

:has yet to bs documented, Hew Jersay will be contucting a survey thia year

to determine whather of not an lapoctant recreational fishary takes place nsar

the progosed sita.

P. xvill - The statement In the first pacragraph on this page that site No.

11-13

3 15 closer to the Gulf Stxeam than site Ho. | does not Lear true. The vagacias
of ths masslve ocean currently called the Gulf Stresm as it influences all

ot thc prcpcsed sicaa is not tully known. To Lmuc.Q. that site No. 1 would
be easy to monitor based upon its position to the Gulf Stream Is aloost beyond
beliof. Certainly sites Ho S may be more difficult to monitoc than site MO.1,
but only bacauss of the grestly enlarged arsa of site UHo. S rulative Lo site
Ka. 1. Why are the proposed sites of Greatly Jdiffecrenc sizea?

P. xviil - Tha DEIS indicates the envirosmencal consequences of (ncineration
4t sea wvitlun the middle Atlantic aresa was assesced by means of resasrch con-

ducted in the Gulf of hHexico. Because of tha differonces In oceanographlic

and climacological Cfactors, 1t is Questioniblo whother you can substitute one

Relative to the Continental Shelf and Slope, for which alternative
sl;e locations are examined, the proposed site has a lower pr;;nry
productivity rate (160 g C/az/yr, Shelf versys 100 g C/nz/yr,
Slope), chlorophyll 4 concentrations (2.5 uq/m’, Shelf versus

0.9 ug/m3, Slope)? and blomass (1,070 ol /1000 m3, Shelf versus

210 al/100003, outer Slope), In addition to reduced abundsnce of
many indtgenous species.

Thus, tha area Is not highly productive

relativa to food {tems taken for human consumption.

Refer to responses J-7 and 1}-10.

Response to these cosments will be approached In somewhat revarse

order,

The area fdentifted as Number $ 1s not a stte, rather 1t is a
“region® In which a4 site may be located, which explains the
difference in size, The larger area 1s used to simplify the
discusston of environmenta) conditions. It is acknowledged in the
DELS (Chapter 2) that numerous environmentasl factors confound the
oversll understanding of the proposed site, as well as the

surrouading region.
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fhe DEIS never asserts that monftoring will be easy; In fact, it (s
pointed out on several occasions that monitoring In the distant
m;rlne eavironment 1s no slaple task, [There Is nothing unbellievadle
about the complexities produced by extreme environmental variatfion
resulting from perfodically monltortag faside, then outside, the Gulf
Stream. o a literal sense monitoring will be no more difficult In
either the proposed site or somewhere within the southern reglon
alternative. The dl"'(ul!y.lf|121 itn the laterpretation of
manitoring results, and 1t 13 here that control (or reduction) of
natural vartfation will reduce problems associated with

interpretation of data.

The chemtcal characteristics of oceanic seawater vary only slightly
1n a global sense, temperature and salinity notulthsfand1ng.
Certatnly the btologtcal characteristics change substantially from
the poles to the equator, and In relation to continental Influences.
Ho doubt one species will react differently than another to a
specific stimull, and the response will probably be associated with a
given Vife history stage, age, slze, and environmental acclimation.
Applying an extrapolation of studies conducted in the Gulf of Mexico
to the Horth Atlantic offers a reasonably predictive tool, and

monltortng of Incinerstion operations will provide verification.
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Area’ foc the othecr. It is further stated that ionq tetw affacts wece not de-

teactable as a result of the Gulf of Mexlco research burn. Huvaver, this wvae
wvith only linited valunas and types of weste Incinecated at the Cull sitw.
Since EPA is using the Gult site as the bssis of 4s3sessmant, extrapolacaes

a linited burn in one geographically diffacent arca to a much lacgec and cca-
Plicated burn in a diffecent srea. We do not agres that the "cremendous voluse
and watecr available for dilution and dispersion would therefore counter any

adverse atfects in the proposed site.*

P. xix - The arqument |s used to support the proposed site that it lies 120
ai{les offshace and the prevailing winde are westerly. This would caczy any
contaminants away from land. Hovever, no mention i3 made of the consequancas

Of an easterly or northeastecrly wind thac oftan Llows on shore at rates vacying
fxom 5 knots to 40 knots or more. What luppens to teeldus bocth in the ataosphare
and in the water wvhen tha wind dixectlion Changes from west Lo esst and continues °

in an wastecly direction Cor three days ot more?

Further, because of the circulatlon pattern comon to ths proposed sice area,

toxic residue wuld very likely be carried notthward ind esstward towards Geocges
Bsrk. Once there they could very well be entrapped {n a southwaerd flow that
often move along the continental margin or onto the edge of the continental
ohalf. Thus, tesldues could bs carried onto the shelf when It would be con-
cantrated in various mirine organisms that act as food Cor largec orqanisms -~

crabs, lobuters, fish - vaten by aman.

P. xix - A statement Ls made on this page concezrning haavy matals and organic
congounds tThat might accuaulate in body tissuss 0f macine organisms. It l#
stataed chat the potential foc accumulation ot th-no. waste» appears O be miniwal.
This Is » gross wlsundecstatensent of a problem vhach puunlzly exists. Heccucy
levels found in pelagic oceanic fishes such as swordéish and tuna are now It
or above minimal FDA levals. Any addition to these lavels, aven slight ones,
may very wall have serjous bilologlc and econamic consequences. It s further
scated that the "dynamics™ of the ocean is an imporeant factor which significantly
feducos the problem of sdverse impact of off shoce incinecaction. It fucther
states that thw dilution and dispeceion Of waite residucs by ocean currents

arxe the princlpal factors foc this. Also, the fact that nacine otqanisna con-

11-15 As noted In the DEIS, (Chapter 2, under section “Detatled Bases for

11-16

11-17

the Sclectton of the Proposed Site”) the offshore distance of ths
propased sfte from the coastal shore Is adequate to provide for
extensive dispersfon and ditution of atmospheric waste residues.

It s unlikely that iInclneration of residues will cause any adverse

environmental hazard to the stmosphere ond marine environment.

Iransport across a distance as great as described would require
months, or possidbly ycaFl and result in enormous dilution of any

remaining residue.

Hercury and cadmium are two metals strictly regulated undar the U.S.
Ocean Oueping Regulations and the Annexes to the London Ouaping
Convention, Problems that do exist are invarlably assoctated with
large (typically Industrial) sources of metal Input, and are usually
near shore, It is not .mllr.lpnud that at-sea tncineration will ieay
to unacceptable Inputs of mercury, or other metals. Heavy aatals are
present In wastes only in trace amaunts, and a3 noted In the DEIS
(Chapter 4 and Appendix D), the potentral for eccumulation of these

trace metals appears to be aminimal.

Fifteen years of monitoring st the nearby 106-Mtle Ocean Haste
Disposal Site have not detected accuamlation of metals that were

contatned In disposed fndustrial wastes.

For & very Informative discussion of existing acceptable FDA mercury
levels In seafoods, the reader Is referred to C.B. Officer and J.H.
Ryther, 198). Swordftsh and Hercury: A case history. Ocesnus, vol.

24, no. 1, p, M-41,



eh-4

11-18

11-19

11-20

11-21

11-22

tinwally move In and out and the affected ares la used 23 an arqurent for de-~
Creassd concentrations of waste residus in these organisms. Whila the chemical
a1d physical properties of the area axe briefly discussed, EPA has not consideged
the fact that many marine osfgenisas concentrate various chemical residues,
soane 100,000 times or more. They do not addrass the problem that low levels
of heavy cetals pressntly found in marine fish are a seclous question regazdling
tha edibility of thase speclas.

11-1
P. 2-15 - Tobla 2-1 shows thd most impoctant €infish and -lnoll!is:; specias 8
takon fn tha middle At.untlc‘xaqlon. This table is deflclent in ths Cact thact
1z does not have the catch of tilefish which anounts to aover §,000,000 pounds

11-19

worth some $3,000,000 to the fisharmen. This specles L3 a resident boctom

dveller and found in close proximity to the proposed sits. In addition, thas
catch and value of the forelgn fishery oft our cosst ~ squid, mackecesl, silvaer
haixe and tune - are not addcessed st all. These Clshecies will ptobably be

teplaced by US flslwimen in the near future.

P. 2-15 - A statement nade on this page Indicates that there are no zrabs of
connercial slze that occur in the proposed site and that sdult crasbs sre taken
sulficifently fax enough away from the site so that vaste cenidues ars noc likely
to reach them. This statement le without foundation. In addicion to the ced
czab occurring along the slope ares, several cancer crabs occur in tha same

area have a large potenctial for a commercial fishory. It i3 atated (urthaer

11-20

on page 2-15 that spacies avallable to thta foreign fishery will be ba affected.

Thecs Is no Coundation for this statement at all. In fact, the Incresse levels

of heavy metals on these species say have ssvere bilological and econcamical

11-21

consequences as stated above.
P. 2-16 Table 2-1 does not have the tilefish, suord?ish or tuna landings tor ]]'22

the various middle Aclantic states.

P. 2-16 - The statement is made that the incinsration operastions are expacted
*0 have no unacceptable adverse impacts upon endangersd or threatened macfine
anbmals. wWa would like to know wvhat an acceptable advarse impact upon these

marine organisms would ba.

Table 2-1 has baen empanded to fnclude all fishery resources

dddressed within these comments.

EPA maintalns that Incineration activities will occur at & sufficlent
distance from shore to prevent any lnterference #ith, or
contamination of, the fishery rasources taken alang the Cantinenta)
Shelf or Slope. Fareign fishing activities are widely dispersed to
the east and south of the proposed site. Any fishing activity that
would have otherwtse occurred 1n the area occupied by the proposed
site would not represent & significant fishing effort. See also
conment and response I-18.

See response 11-17.
Table 2-1 has been modifted to Include these species.

As noted fn the DEIS, (pp. 3-9 and 4-27), al) endangered and
threatened specles that are known to occaslon the area occupied by
the proposed site are relatively large organisams {1.e., turtles and
whales), 8ecause al) of these organisms are air breathing, the
atmosphere represents the residue transport medium having the
greatest potential for adverse fmpact. An unacceptable edverse
effect can be viewed as one that would lead to chronlic physfolagical
mallunctioning or death. Ilowever, because the organtsms are large
and exposure fs likely to be transltory, It (s unlikely that any

unacceptable adverse lopact will occur.
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]‘ 26 I8 dominated by the Soviet Union. This 1s not true. Also,

1n-27

P. 2-16-2-17 - On these Pages you speak of the lntucfecunce with petrolewus esplacation

slong the cantinental shelf. You acgue thet presvnt oil explocation does not
eaxist beyond the continental ahelf.
upon propused drllling sitee in the slope area, Particulacly outer continentasl
shelf cita lo. $9. This may bring well platforms wvithin 20 miles of the Incin-

egation site. How will you' proctect hunan expowura?

P. 3-11 - A statement ts made on thias Pége concerning the lack of catch statistics

for slope waters.
vesseols (lshing In the axea of the Prnposed site. These records can be found

in the Internationsal) Comalssion €or the Conservation of Atlantic Tunas in thaelr
Data Record and Collected Volume of Scleanctific papers. These data Indicate

that the proposed stce In a very impoctant arwa tor tuna and swordfash,

P. J-15 - On this page a statement Is @ade that recreational spucies taken
olfsloce are limited co blusfin tuna, macrlin and svordfish. This otacement
is not 20. Bluefin tuna are ragrely taken by recreetional fishermen oftshoce
although they occur over the enclrs shall and In the oceanic waters. Ths pcin-
cipsl cactch of recreational thhafn-n In the area includew yellowtin tuna,

blgeye tuna and dolphtn and to & lessec exctent, sklpjack tuna and blue stsclin.

.P. 3-15 - A stacement u.-uh on this page to the effect that tocrelgn Lishing
the major forelign
fishery o longer includes sea hecxing. It (s Increasingly dopendent on various
specieas of squid. Further the statement that tuna hes recently becone an impoc-~
tant forefgn catch is not true. Tuna have been taken by foreign Cisheclas

off our coast in numbers euceeading 60 million pounds annually since 1964.

P. )-15 - The ustatemeant concerning :he Cace that foceign Cisheacries are not
Fequisred to report their sannual hacvest within the FCZ 15 noc »3. In tacg,
they are reguiced to keep destalled zacocds of their catches by pusition and
time and thuce js, in €act, a large and canprahensive colluction of statliscics

toc cthis fishecy.

P. 4-) - Ths statenent made on thle page that the only luown effact on the

In fact, the federal guvernment is deaciding -~

In €act, thers is a 9teat deal of catch stacistics for Japanuse

]] -23 011 exploration does no: presently occur beyond the Continental

11-24
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11-26
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Shelf; however, lease sale 59 is under conslderation. A Final EIS
was Issued in May 1981 and the proposed lease sale s scheduled for
December |98}, -

In the event that production Joes occur west of the proposed site,
the distance betwuen the nearest lease tract and the propased site is
anticipated to provide for sufficlent removal and dllutlon of
residues. An expanded discusston of this Issue ts presented la
thap(er 4, under section “Interference with Other Actiyities at the

Proposed Incineratfon Site.*

See revised taxt, Chapter J, under section “Other Activities tn the

Stte Vicinity® and Ap?endll A,

There are no accurate catch statistics for these species or amount of

recreations) fishing activity,

this tnformation has been updated in Chipter 3, under section “Other

Activitfes 1n the Site Victatty.*

s tnformation hag baen updated fn Chapter 3, under saction “Other

Activitias tn the Site Vicinity.*
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coastal recrea:ional aros from the incinerstion activities would result from

sccidental dischacrge of wvastes ducing loading time or during transit to ;hc

Proposed site is without foundation. Our contention s that residues may well

be concentrated by various marine organisme and havs sublethal affects upon

marine animals that mAn ultinately eats. Again, glnc statement that the saste ‘]'28
disposal sita will not harm human heslth by contaminating adible organlisme

because the site is not located in any commercial or recreational isportant

shallfish acea is not true. The fact remains that the proposed sites 13 In

an importanc commercial flshing axea and in close proximity to important recre-

ational areas.

No documentation exists to qualify the srea of the proposed site as
regrentlonally or coamercially {mportant, and no shelifish resources
occur within the 30 na{ of the westem boundary of the site. fh.
great depths at the praposed site minimize potential adverse fapacts
on benthlc organisms and migratory specles due to high dilution and
water stratification, which disstpate contaminsnt levels, Therefore,
it fs unlikely that inc!ncratlon of residues will directly endanger
human health by contasminating edible organisams. For additions)

fnformation, refer to responses 7-16 and 11-10, and Chapter 4.
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Dicpanment o Adissustostion
STATENNDL 11 ANKING FIOCS AN
205 Aehiose Suca :

Previdemee, Riunbe | band ozaa? February 12, 1981

He. T.A. Vastler, Chiet

tarine Protection 8sanch (Wil-348)
Lavituneeutal Protectlon Ageacy
Hashilogton, U,C. 20460

Deur Mr, Wastlen:

This office, tu 1te capscity as the clesringhousu desiygnate under
OMB Clsculer No., A-93, Past LI, has vevieved the Draft Euvisunaeotal
Topact Statement for the Peopused North Atdauttic Inclineratfon Site Dun-
Lgnatlon,

the Techufval Comnfttue of the Stateuvide Planniog Program was pre~
sented the stall (gndlogs as a veeult of the raviev at 4tu scating ol
Febsuacy 6, 1981, The Technical Comsittea secosuendativa s ss follove:
1. Although impacts to the State’s resources appasc (o be minloal, tha ,2-"
EPA snd/ox DEM should mooitor the State's slr aud wetec for twpeces ltoa
this facitiey,

2. More tuformattoa shuuld be gethered for the Clual desafc LS ebont the
followings

a. The projected smounte snd geographical locsation of vsetes
fsom productes wuhich have been dlaparsed wnd sold thruughout
the U.8, wvhich will eventuslly be discarded,

12-2

b. DEX would like Informstiun abuut the chemical content of the
saterial to ba burtued and s thusough duscripiton vl the fnclo-
esation equipment snd process,

c, A dlecussion of the Inclnerstur vassel shuce buse suppust s
conwplcuously absent, except sowe acouwvwic cuwte from Dela-
vage Bay. OIH would Jibke suvslyelv of propueed lucatioae fous
such 3 factltty, as vell as the sovitonoeutal lapacts ta the
fios) ¥iS. Theee should conslder the traospuctativa of hesard-
ous vastus to the facllity, on-slte wvaete storege sud handllog,’
aud dispusal sltesastives lor unburned wastow,

Because of the distence of the proposed site offshure, EPA does not
anticipata onshore alr and water quality to Le affected from the

operstions at sea.

This €15 evslustes the eost suftable location for st-ses {nchnsragion

of hazardous wastes 80 gerve Industries of the U.S. east coast,
Presently, conducting & study to the extent suggested #s not
feastible, However, as noted n Tables 1-3 and 2-) and Chapter | of
the FEIS, estimatas are provided on potentisl weste quantities which

aay ultinmately be fncinersted at the proposed site.

With the exception of substances discussed in Chapters | and ¢ ;l the
FEIS, no specific dats currently exlst regarding Lhe pracise contents
or yuantities of wasles that may be candidates for al-sas
Incineration. WHastes thit may be faclnerated ot sea wil) more than
Vikaly be & blend of vartous conpounds selected for BIU content to

alolatze supplementary fuel requirements.
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For a detalled description of the ship's incineration equipment and
process, the reviewer 1s referred to Wastler et al. (1975); Ackerman
et al. (1978); (see References, Chapter 6) Ackerman, D.A., R.J.
Johnson, €.L. Moan, A.E. Samgonov, and K.H. Scheyer, 1979. At-ses
fnclineration: Evaluation of waste flow and combustion gas mnlto}lng
instrunentation onbaard the M/T VULCANUS - U.S. Environmental
Pratection Agency, Office of Resesrch and Development,
€PA-600/2-79-131. July 1979. 100 pp.

An at-sea Incineraticn facitity location has not yet been detearmtned.
When such & facility §s established, compliance must be met with
section 3004 of the RCRA. EPA will not grant a permit for at-sea
incineration unless RCAA and other Federal, State and local require-
ments are satisfled. For further iInformation, refer to Chapter 2 of

the FEIS, under “Conclustons® section.
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M. T.A, VWastler, Chief Page 2

d, Bccause of the psucity of monttoring fnformation becausse
wost cao be collected only after incfasrattion has begua,
the progrea for sonitoring and sampling of the ocesn eavi-
tonmeac dovnviad should be more detalled la the Final RIS.
Aoy program favolving the meationed seaxch for nev study
tachalquas for chis d1fficulc e¢avicoameat should aleo be
described,

12-5

He thank you for iho opportunity to reviev this proposal,
You very truly,
/ . - ’ -
b [ ;&K:::::)
Bene' 4, Fontatoe '
4-93 Coordlnator
LIF/KR/ e )c

Refarence File: ERIS-51-02

The OEIS (Appendll‘C) fdentified certatn minimum pramaters which
should be considered In the f1nal development of a detailed

manftoring plan, and hes Presented suggestions based on pmrevious
experience. However, a monitoring plan must be desligned around the
equipment and financtal resources avajlable. Thus, development of o

detalled plan would be fmpractical at this time.

The Environmental Protection Agency, N.nlongl Environmantal Research
Ccnl'erl at Cincinnatt, Ohfo snd Rasearch Triangle ﬁarl. Horth
Carolina are ctively ang.lgod in the developuent of incineration
technology. |n addition, an interagency Review Board for the
Chemical Wastq Incinerstion Ship Program has been established to
develop procedures for the coordination of permits and evaluatiten of

siternstives (see comnent letter J).
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Tebruary 30, 1901

Mr. T. A. Wastloer
Chiel, Maxine Protection
Branch (wWit-546)
Environmental Protection Agency

4th and M Strects, S.W.
washinyton, D. C. 20460
Dear Hr. Wastlar:

The Comsonwaalth of Virginia has cospleted its reviev of the Draft Environmental
Iopact Statement (Uraft EIS) for the Proposed Nocth Atlantic Incineration Site
Designation. Ths Council on the Environment is responsible lor coordlnating the
Gtate’s review uf federal environmental Impact statements snd gesponding to sppropriate
federal oftictals ou Lehalf of the Commonwealth. The following ayenclus and officlals
participated In thiy reviews

Departmant of Hoalth

Department of Cunsexvation and Economic Developuent
State Water Contxol board

Virginia Instlitutc of Hacine Brrunce

Outer Continantal Shel€ Activitjes Coordinator.

The Commonwealth of Virginia e of the oplnion that the preforced alternative
1s the awet acceptable for the reasons viven in Chapter 2 of the Drafk €1S. The
deaignation of sn ocean knclneration site will koep the materials and dlspoaal opera-
tions awvay trum populated land aress snd thus make dispossl safer for sost people.
ft should be temombered, however, that the emoke from the lncinerstion will be no
less toxic at sca than It would be an 13w, Morcover, there will Lo eflects fcon
ocean incineration; people In bosts (and ca oi} ditlling tacilitlice) will need to
be protected from the burning material.and [ts smoke, .
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Accordingly, we urge that a number 2f safequards accompany any action pursuant

to tho site desfgnation. A llst of preventive measures and mitigation ocasutes should

be daveloped in ordec to halp contala any eavironmental damage resulting fiom splills

Loc leaks. Secondly, the rate at which the taxic subistsnces are jnclnerated should

ba carcfully contrnlled 50 as to prevent undue pollution of the local atmosphere.

Thivdly, sonltocing should be complots and careful; the concept of ocean tncineration

13 relatively unknown, as are the diversity and duratlon of Its effects on tha narine

and atsospheric environments. Consequently, much lnformation is needed. The Deaft

£1S mentlons sume of thase ltems, and wh urge your contlnued attentlon to them,
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C