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Other environmental trends will be impacting our study.
As new MARPOL laws will i1ncrease the garbage volumes coming
ashore, new laws will change the ways these wastes can be
disposed of. The new Clean Air Act will impose tougher
limits on incineration of wastes, both In air emissions and
in disposal of incinerator ash. New landfill siting
criteria and operational rules will make It more expensive
to dispose of solid waste. Today"s garbage dump will become
tomorrow®s hazardous waste Superfund cleanup site.

One effect of these new laws will be to make it
more expensive to dispose of solid waste, forcing —
— Industries to rethink their production of toxic
chemicals;
— marketers to change their packaging of products; and
— consumers to change their habits of using disposable
products

all of which will make recycling become economical.

With this background, we begin out study of MARPOL garbage
impacts on three small Alaskan fishing communities.

4SM
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4.0 LEGAL ANALYSIS

Legislative History hit a benchmark on December 29,
1987 when President Reagan signed the Marine Plastic
Fcllution Research and Control Act of 1987 (Public Law 100-
220, hereinafter, '"the Act''). As such, the United States
ratified Annex V of the Protocol relating to the
International Convention for the Prevention of Pollution
from Ships (MARPOL). Annex V sets limits on the discharge
of garbage iInto the sea and prohibits the discharge of any
plastics Into the sea. Annex V went into effect on December
31, 1988.

The Act authorized the Coast Guard to make rules to
implement Annex V. On October 27, 1988, the Coast Guard
issued a Notice of Proposed Rulemaking (63 FR 43622),
proposed rules to existing rules in 33 CFR Parts 151, 155,
and 158, as well as 46 CFR Part 25 (summaries of which are
attached in pertinent part). The Coast Guard issued interim
rules on April 28, 1989, making several changes to the
regulations (copy attached). The interim rules took effect
May 30, 1989.

As noted, these rules are interim, and still subject to
change. The Coast Guard has not promulgated final rules for
two reasons. First, they have not yet completed their work
on information placards and record keeping requirements.
Notice of these i1tems will be published shortly. Secondly,
the Coast Guard believes that they will benefit from a
year"s experience under the interim rule. Hence, comments
will be taken on the interim rule until December 31, 1989.
In the final rule, we are most likely to see 'fine tuning"
rather than alterations of the interim rules.

Annex V calls for a change iIn the way ships and ports
or terminals manage garbage generated on board vessels.

4.1 Annex V sets specific requirements and
restrictions for the discharge of garbage by vessels at sea.
Annex V i1s divided into seven subsections, called
"regulations,” and this paper will refer to those
subsections as such.

Annex V sets specific limits on shippers as to how
far from shore certain types of garbage may be discharged.
Annex V applies to all U.S. vessels, wherever located, and
to all foreign vessels “jpfen pn the navigable waters of the
U.S. or within the 200 mile Exclusive Economic Zone of the
U.S. However, excluded from these regulations are U.S.
government owned or operated ships 1If they are 1iIn
no?commercial service, and other ships excluded by MARPOL
73/78.
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Regulation 3. The disposal into the sea of all
plastics (as defined in Sec 4.10), including synthetic
ropes, synthetic fishing nets, and plastic garbage bags is
prohibited. This measure covers composite products where
plastics are an essential component.

Some other types of garbage can be disposed of at
sea, such as packing material, rags, pottery and bottles.
Regulation 3 specifies the minimum distance from shore each
permitted discharge may occur.

Dunnage, lining, and other package materials which
will float can be discharged no closer than 25 miles from
shore.

Food wastes and all other garbage including paper
products, rags, glass, metal, bottles, crockery, and similar
refuse can be discharged no closer than 12 miles from shore,
unless those items are ground and are capable of passing
through a screen with no openings greater than one iInch.

When the garbage is mixed with other garbage
having different requirements, then the more stringent
requirements shall apply. For example, garbage mixed with
plastics can never be disposed of at sea. Ground glass
mixed with dunnage can be disposed of no closer than 25
miles from shore.

Regulation 4 prohibits the disposal of any of the
aforementioned materials from fixed or floating platforms
engaged in "exploration, exploitation, and associated
offshore processing of seabed mineral resources, and from
all other ships when within 500 meters of such platforms™.
There i1s an exception: food wastes from such platforms or
from ships within 500 meters of such platforms may be
disposed of provided that they have passed through a
comminuter or grinder with screen openings of no more than
one iInch and that they are disposed of at least 12 miles
from the nearest land.

Regulation 5 applies to special areas and will
have no effect on Alaska.

Regulation 6 specifies exceptions to the disposal
requirements of Regulations 3, 4, and 5 to provide for
safety and accidental discharges. Fox* example, the disposal
of garbage at sea is not a violation when that disposal 1is
necessary to secure the safety of those on board or to save
a life at sea. Under this ejection, garbage could be
jettisoned 1If necessary to maintain the stability of a
vessel 1n distress. As well, the escape of garbage
resulting from damage to a ship or its equipment Is not
usually a violation of MARPOL Annex V. Finally, if _there is
an accidental loss of synthetic fishing nets or other
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synthetic material incidental to the repair of such nets,
provided that all reasonable precautions had been taken to
prevent such loss, there will be no violation of MARPOL

Annex V.

Regulation 7 requires the government of each
signatory nation to ensure that all ports and terminals will
provide facilities to receive garbage without causing undue
delay to ships, and according to the needs of the ships
using them. The government of each signatory nation is also
required to notify the Organization of any iInadequate
facilities. These rules merely require the government to
ensure adequate facilities for waste disposal.

4.2 CoastGuard Definitions In terms of MARPOL use.

1. "Terminal™ means a boat or ship docking or wharfage
facility. A terminal must be a single entity.

2. "Port" can mean a group of terminals acting together
for a common purpose, say for garbage collection
services. The Coast Guard allows for this and often
encourages i1t. Terminal operators can join together
and establish themselves as 'Ports" when applying for
Certificates of Adequacy, defined and discussed later.

Ports can include marinas, shorebases for mineral or
oil i1ndustry activity, commercial fishing facilities,
shipyards, or yacht clubs. But, a port is not an
unattended boat launching ramp.

Ports can be areas set up and designated by the Coast
Guard for special purposes. Ports can also be a
geographic place, such as Port Graham, but this has no
particular meaning for MARPOL purposes.

3. "Reception Facility” means a place to hold garbage, such
as a "'dumpster' or other garbage container, or even
mobile fTacilities, such as a modified ship or barge.

4. "Garbage" means all kinds of solid waste generated
during the normal operation of the ship. Solid waste
includes refuse, trash, waste foodstuff, bottles, cans
and paper, packing material, and plastic. Other
definitions of garbage can be found iIn Section 5.1
"Types of Solid Waste." Garbage does not mean Tfish
waste from fish caught and processed at sea.. Garbage
does not include sewage, sink water, or shower water.

5. "Plastics™ means materials containing synthetic
chemicals that persist for long periods without decay.
Plastics are formed or molded from raw resins under
pressure. Plastics may be filaments, fabric, or
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combined into products, either rigid or elastic, hard
or soft.

Typical marine plastics include nets, net floats,
lines, ropes, strapping materials, buckets, bottles,

expanded foam, and films, such as visqueen. Plastics
also include composite products in which plastic plays
a minor but essential element in its function. For

example, in a plastic-lined paper cup.

Plastic3 include biodegradable and photodegradable
plastics. MARPOL has allowed no special exceptions for
so-called degradable plastics.

6. "Animal and Plant Inspection Service (APHIS) Wastes"
mean '"quarantined"™ garbage and include meat, dairy, and
produce garbage originating from foreign ports outside
the U.S. and Canada.

7. "Medical Waste"™ means isolation wastes, infectious
agents, human blood and blood products, pathological
wastes, sharps, body parts, contaminated bedding,
surgical wastes and potentially contaminated laboratory
wastes, dialysis wastes, and other items as prescribed
by federal regulation.

8 . "Person in charge" means the owner, operator, or person
authorized to act on behalf of the port or terminal.
In essence, the person in charge is the person

responsible for the day to day operation of the port or
s"scc terminal.

4.3 Coast Guard Rules fall into four categories that
will affect ports in western Alaska:

a) capability of ports and terminals to receive
and handle garbage, APHIS-regulated and other
wastes;

b) garbage and plastics waste disposal;

c) APHIS waste disposak and approval; and

d) Certificates of Adequacy (COA"s).

The following sections elaborate on these categories.
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Port Capability Requirements Each day a port or
terminal is iIn operation, the person in charge of the port
or terminal must be able to provide or ensure the
availability of a reception facility that is capable of
receiving the garbage that a ship wishes to discharge EXCEPT

a) large quantities of spoiled or damaged cargoes not
usually discharged by a ship; or,

b) garbage from ships not generally having commercial
transactions with that port or terminal.

The person in charge of a port must ensure that the
port or terminal®s reception facility

a) 1s capable after August 28, 1989 of receiving APHIS-
regulated garbage at the port or terminal no later
than 24 hours after notice is given to the port or
terminal of such incoming garbage;

b) i1s capable of receiving medical wastes (as defined
in Section 4.2) and hazardous wastes, unless the
port or terminal operator can provide to the
master, operator, or person in charge of a ship, a
list of persons authorized by federal, state, or
local law or regulation to transport and treat such
wastes;

c) 1s arranged so that i1t does not iInterfere with port
or terminal operations, 1is conveniently located so
that mariners unfamiliar, with the terminal can
easily locate 1t, and iIs situated so that garbage
that has been discharged to it from ships cannot
easily reach the water;

d) holds permits or licenses required by environmental
and public health laws governing garbage handling.

A reception facility for a ship repair yard is not compelled
to meet this requirement if 1t i1s capable of completing the
transfer of garbage from a ship before th® ship departs from
the yard.

¢Hazardous wastes (including certain solvents, wastewater,
and chemical substances) are defined 1In 40 CFR 261.3 and
generally refer to corrosive, toxic, ignitable wastes.
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Waste Disposal Requirements cite three ways of
dealing with ship-generated garbage. First, if the plastics
have been separated for onshore disposal, then the remaining
garbage may be

1) i1ncinerated on board the ship;

2) discharged i1n accordance with the minimum
distances in Regulation 3 of Annex V; or

3) retained on board for disposal ashore.

Second, i1f the plastic is mixed with other types
of garbage, then

1) the mixed garbage may be iIncinerated on
board the ship or,

2) the mixed garbage must be retained on
board for disposal or resource recovery
ashore.

The disposal of incinerator ashes and 'clinkers"
within three nautical miles of shore is prohibited. Clinkers
made of plastic may NOT be discharged at sea, ever.

Finally, 1f APHIS-regulated wastes are to be
disposed of at a port or terminal in the U.S., then the
master or person In charge must notify the port or terminal
at least 24 hours before entering the port, giving the name
of the ship and the estimated volume of garbage requiring
disposal at an approved APHIS facility.

For further discussion of the various disposal
options for plastics, as well as regular 'garbage,'™ see
later sections of this report. Plastics, including garbage
mixed with plastics, can never be disposed of at sea, they
must be brought to shore for ultimate disposal. Any regular
garbage mixed with any amount of plastics must be treated as
plastics for disposal at sea. For example, any incinerator
ash containing unburned plastic must come ashore for
shoreside disposal. Ports or terminals receiving such
wastes must comply with solid waste disposal requirements of
the Resource Conservation and Recovery Act and state
requirements on landfilling. Both these subjects will be
discussed iIn later sections.
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APHIS Waste Requirements Ports and terminals
that receive foreign ships must arrange for APHIS waste
handling and disposal facilities. Ports and terminals must
be able to receive APHIS ™"quarantined" garbage within 24
hours of notice of such incoming garbage.

APHIS wastes include meat, dairy, and produce
garbage originating from foreign ports outside the U.S. and
Canada. Approved facilities usually involve incinerators or
sterilizers. APHIS must approve a written agreement
specifying handling and disposal details. Ports or
terminals receiving more than 25 port arrivals per year by
ships whose last ~ort of call was outside the Continental
U.S. or Canada will have to show on Form C (Certificate of
Adequacy form) the name of the APHIS approved contractor.

Exempt from providing APHIS reception facilities
are ports and terminals that do not receive any foreign
ships.

One particular development within the Animal and
Planr Health Inspection Service has added flexibility for
those handling APHIS wastes. Regarding barging or shipping
APHIS wastes in the Aleutian chain or Bristol Bay areas,
APHIS advised that i1t probably acceptable to transfer wastes
to a disposal facility, assuming the use of a covered,
leakproof barge or ship. To gain approval, each step
involved In the transfer of waste, from the offloading
vessel to the final facility, would have to be specified.
Each step In the transfer process system would be subject to
periodic compliance inspections at APHIS®™ discretion.

Generally, waivers from the APHIS requirements or
any other requirements may be requested by anyone who feels
that a requirement of the regulations is "impractical or
unreasonable.”™ Those seeking waivers must indicate an
alternative providing at least equivalent compliance with
MARPOL 73/78 Annex V.

APHIS Waste Disposal include three possible
methods:

1) incineration to ash;

2) sterilization In an autoclave such that the internal
temperature maintains at iISSSst a constant 212
degrees F for 1/2 hour, then landfilled; and

3) grinding for disposal Into an approved sewer system.
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Certificates of Adequacy
What i1s a COA?

A Certificate of Adequacy +3 a document issued by the
Coast Guard which states that a port or terminal meets the
requirements of the Coast Guard regulations with respect to
reception facilities. Although all ports and terminals must
provide waste reception facilities, not all of them are
required to have COA"s.

Who needs a COA?
Ports and terminals are required to have COA"s if

1) they receive oceangoing ships of 400 gross
tons or more, or tankers carrying residues and
mixtures containing oil;

2) they receive oceangoing ships carrying Noxious
Liquid Substances:

3) there are commercial fishing facilities
which receive more than 500,000 pounds per
year of commercial fishery products.

Dutch Harbor and other fishing ports in the Aleutians
and the Bristol Bay areas will easily meet the 500,000 pound
benchmark, and therefore, will require COA"s.

Obtaining a COA

The applicant for a COA required under Annex V 1is the
person in charge of the port or terminal (see definition iIn
4.2). In essence, the Coast Guard expects that the person
responsible for the day to day operation of the port or
terminal i1s the proper applicant for a COA.

Applicants mijst apply to the Captain of the Port (COTP)
of the zone in which the port or terminal i1s located. For
western Alaska, “file applications with

Commanding Officer

USCG Marine Safety Office
701 C Street Box 17
Anchorage, Alaska 99513

There will be no extensions given for applications for
COA"s. However, if a port or termini believes that the COA
requirement is "impractical or unreasonablel, it may fTile a
request for a waiver with the Captain of the Port (under 33
CFR 158.150).



SWAMC MARPOL Report - Page 13 - October 1989

4.4 Coast Guard Enforcement The United States is the
first signatory to Annex V to have a comprehensive
enforcement plan for implementation.

The Coast Guard has i1dentified 23 people — 4
lieutenants and 19 petty officers — for nationwide
enforcement of MARPOL rules. These people are not solely
detailed to MARPOL enforcement, since their duties entail
other assigned duties. While the Coast Guard intends to
request more funding for MARPOL enforcement in the future,
there will be a practical limitation on enforcement under
the new rules.

The initial enforcement tools to be used by the
Coast Guard include on the spot corrections, letters of
warning from the Captain of the Port, and the assessment of
civil penalties of up to $25,000 per violation. Further,
the Captain of the Port has the option of denying entry by
ships to ports that do not have adequate reception
facilities or Certificates of Adequacy (COA"s). For gross
or willful violations, the Coast Guard can seek the criminal
prosecution of violators, including fines of up to $50,000,
and imprisonment.

At fTirst, the Coast Guard will seek cooperation
and voluntary compliance, affording ports, terminals, or
vessels the opportunity to correct any minor deficiencies
promptly before seeking penalties. On the other hand, the
environmental community considers plastics pollution a major
priority. One would expect the Coast Guard to consider the
""good faith” efforts made by operators in applying for
COA*s, providing reception facilities, and so forth.

The MARPOL Act provides for a bounty system
whereby individua. reporting violations would receive half
of any fines obtained. The record has shown concern that
such a system could result iIn substantial abuse. The Coast
Guard has not yet proposed rules to implement a bounty
system.
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4.5 Foreign Vessel Enforcement under Annex V allows
the U.S. to take action against any foreign ship within 200
miles of our EEZ. If a foreign vessel is registered to a
non-signatory nation to Annex V and the Coast Guard has
determined that the vessel has violated MARPOL regulations,
the vessel will be treated the same as a U.S.-flagged
vessel.

IT a foreign vessel is registered to a signatory
nation to Annex V, the Coast Guard will notify the "flag
state” of the violation by letter through the State
Department. The flag state iIs expected to proceed with
proper enforcement. While the U.S. does not share any fines
received by the flag state, the U.S. 1is entitled to a report
on enforcement action taken by the flag state.
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5.0 TYPE AND AMOUNT OF SOLID WASTE

Alaskan coastal fishing communities and Alaskan fishing
vessels produce different types and amounts of solid waste
from that normally encountered. This section provides a
background in typical solid waste patterns and then compares
the Alaskan situation to the norm.

5.1 Types of Solid Waste have been characterized
according to a standard set of categories. Waste from most
Alaskan communities studied in this report seems to be well
described by these categories. In this report,the following
names will be used to refer to these types of solid waste.

Table 5-1 SOLID WASTE TYPES AND PROPERTIES

Main Components Density Heat Moisture
Type Name (Sources) Ibs/cuft Btu/lb Content
0O Trash Paper, cardboard, 8-10 8500 10%

wood, plastic
(Business and
Commercial)

Rubbish Metal and lumber 8-10 65U0 25%
debris, rags,
scraps, sweepings
(Industrial or

Construction)
2 Refuse Food waste, paper, 15-25 4300 50%
plastic

(Residential: 50%
trash, 50% garbage)

Garbage Food waste, 30-35 2500 70%
packing materials
(Restaurant, Hotel)

Animal Carcasses, organs, 45-55 1000 85%
[Seafood] tissue wastes
(Food processing)

This system, developed as "Incinerator Standards™
by the Incinerator Institute of America iIn 1968, has been
used by the City of Petersburg in their solid waste
feasibility report [Ref 5] and well describes waste from the
City of Juneau [Ref 6].
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In the fisheries context of this report, "trash”
describes a large fraction of the packing waste and dunnage
from seafood processing plants and factory trawlers.
"Rubbish™ i1ncludes the waste from construction activities
associated with port development. "Animal" waste also
characterizes discarded seafood waste.

The composition of typical American municipal
waste has been summarized below. [Ref 7]

Table 5-2 MUNICIPAL WASTE COMPOSITION

Type of Waste Percent by Volume
Trash 40%
Paper 31%
Wood 4%
Plastic 5%
Garbage (Food Wastes) 35%
Rubbish 23%
Recyclable (Aluminum) 2%
Non-Recyclable Metal %
Glass 9%
Rags, Rubber, Leather 5%
Other 2%
5.2 Volume of Municipal Wastes for Alaskan communities
seems to range within or above normal limits for residential
type refuse. "Normal limits" for the average American runs

just over fTive pounds per capita per day. [Ref 7] For
purposes of this report, 5.0 Ib/capday will be used as the
"Population Equivalent™ for solid waste generation.

Normal seasonal changes iIn the average American®s
solid waste generation rates seem to hold less in common for
Alaskan communities. Typical seasonal waste generation
patterns seem to bottom out in February at 20 percent below
the yearly average and peak from May to July at 15 percent
above the yearly average. [Ref 8]

On a yearly average, Juneau"s solid waste
generation rates turn out typical in volume, at 5 Ib/capday,
but with a higher than average trash component of waste
paper contributed by government offices. [Ref 6]

Petersburg®"s waste generation practices were
studied i1n detail with a six month study [Ref 5] involving
regular weighing of garbage trucks and periodic sorting of
waste by type. In 1988, Petersburg residents discarded more
than 6.6 Ib/capday, 32 percent above the national average.
The bottom month of the study period — December — Tfell 30
percent below the average month. The peak month — July -
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produced 30 percent above the average. During October, an
average month, the waste was sorted by hand and classified
into standard types, tabulated as follows.

Table 5-3 PETERSBURG WASTE TYPES
Type Name Composition
0 Trash 15%
1 Rubbish 33%
2 Refuse 45%
3 Garbage %

The resulting mix was calculated to have a heat
value of about 5500 Btu per pound and density of 12 to 16
pounds per cubic foot.

5.3 Typical Vessel Waste production rates have been
estimated in the literature. Unfortunately, such rates tend
to take on units of measure not easily useful for those who
have to provide dumpsters and haul the waste away. In the
following table, we start with waste generation rates
provided from Coast Guard sources [Ref 10], make some
assumptions about the character of the waste, and convert
the generation rates to volumetric units.

Table 5-4 VESSEL WASTE GENERATION RATES
Rate Assumed Volume
Vessel Type (59/ Garbage Density Generated
capday) Type (Ib/cuft) (cuyds/capday)
Harbor Vessel 1.0 Refuse 15 0.005
Coastal Vessel 1.5 Refuse 15 0.008

A harbor vessel does not leave the vicinity of the
port. A coastal vessel usually travels in MARPOL restricted
waters.

For example, i1f a tour ship with crew and
passengers of 1000 has been i1n coastal waters for three days
and 1n compliance with MARPOL, the waste generated would be

(1000 persons)x(3 days)x(0.008 cuyds/capday)= 24 cubic yards

For cargo associated waste, other waste generation
factors have been calculated as follows, again converted
from metric weights (kg) given In Ref 10 to English volumes
(cubic yards), assuming the waste is dunnage-like trash with
a density of ten pounds per cubic foot.
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Table 5-5 CARGO ASSOCIATED WASTES
Cubic Yards of Waste per
Type of Ca -go Ten Thousand Tons of Cargo
Break Bulk 600.0
Dry Bulk 7.5
Containerized 3.0

In this table, cargo tons means standard tons
(2000 0Ibs), not metric tons (2200 1bs).

5.4 Fishing Vessel Wastes have been characterized in
this study. Questionnaires were sent to fishing groups
asking for information about the volume and type of wastes
generated during fishing. A copy of the questionnaire and
summaries of the results can be found iIn Appendices E and F.

Estimates of solid waste generated in Western
Alaska have been tabulated for both various salmon gear
groups and herring roe fisheries.

Kodiak fishing generation wastes had been
researched iIn the Pacific Associates report [Ref 4] as a
result of the Fishermen®s Wives Club survey. Week long
trips with a crew of three to four would produce one to two
30-gallon bags of waste. Assuming that waste had the same
character as normal household refuse, that is a density of
about 15 Ibs/cuft, the waste generation rates range from 1.9
to 3.8 Ib/capday, with the mid range value of 2.8 Ib/capday.
These Kodiak rates conform with typical generation rates
noted in the record of the MARPOL rule making process.

From the questionnaire survey conducted during
this study, six crabbers provided estimates of waste
generation. The crew ranged from five to six, days out from
five to eleven, and the per capita generation rates ranged
from 2.1 to 6.0 lbs/day, with an average of 4.0 Ib/capday.

Questionnaire responses also provided information
about the composition of typical fishing vessel wastes.
From 17 crabbers delivering to Akutan and Unalaska, the
following table summarizes the waste types.
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Table 5-6 FISHING VESSEL WASTE COMPOSITION

Type of Waste Percent by Volume
Trash 33%
Packing Materials 17%
Plastic 16%
Garbage (Food Wastes) 38%
Rubbish 29%
Recyclable (Aluminum) 16%
Non-Recyclable Metal, 13%
Glass
5.5 Factory Trawlers present a different picture for

type and volume of waste. Factory trawler wastes can
contain a large amount of waste cardboard and packing
materials from the on-board processing and packaging of
seafoods. Factory trawlers range far from shore, often
greater than the 25 mile limits for overboard disposal of
dunnage, packing material, and floating fiber. Many
trawlers have practiced overboard disposal of these wastes
and may continue to do so legally. On the other hand,
several factory trawlers have made a practice of bringing iIn
all their waste regardless of MARPOL or 25 mile limits.

Another practice will affect the on-shore impact
of MARPOL waste. Many factory trawlers — about 25 percent
of those contacted in our late 1988 survey — have installed
on-board iIncinerators for disposal of garbage and smaller
trash. Another 25 percent indicated they®d be installing
incinerators within a year. Most new factory trawlers will
be installing incinerators. Incinerators reduce waste to 20
to 30 percent of their original volume. Plastic-free
ipfin?rayor ashes may be thrown overboard outside the three
mile Bimit.

Questionnaire results ranged iIn value and some
information appears doubtful. Some responses may have
excluded packing materials from galley wastes. Other
responses were clearly horseback estimates. Nevertheless,
waste generation estimates ranged from 1 to 16 Ib/capday.



SWAMC MARPOL Report - Page 20 - October 1989

Questionnaire responses from factory trawlers also
indicated a high portion of packing materials in their
waste. The average of 14 responses showed the following
composition of waste.

Table 5-7 FACTORY TRAWLER WASTE COMPOSITION

Type of Waste Percent by Volume
Trash 59%
Packing Materials 43%
Plastic 16%
Garbage (Food Wastes) 17%
Rubbish 24%
Recyclable 10%
Non-Recyclable 14%

This relative composition of wastes appeared to be
similar to the waste survey responses from two
mothership/processors, except that the motherships produce
slightly less food waste.

Information from the Unalaska/Dutch Harbor Port
Director [Ref 11] and from the local garbage hauling
contractor, Williwaw Sanitation [Ref 12], yields a reliable
factor for those factory trawlers who will be returning all
their uncompacted waste. Several factory trawlers are known
for their practice of returning all their waste to dockside.
These vessels carry crews of 80 to 100 for trips of 15 to 21
days. Observation confirms this waste consists of mostly
trash (cardboard and fiber) and some garbage. Assuming a
density of 12.5 pounds per cubic foot, the factory trawler
waste generation rates range from 8 to 21 pounds per person
per day, with a likely median value of 13 lIb/capday. IT the
density drops to 10 Ib/cuft, the waste generation rate
reduces to about 11 Ib/capday.

Thus the factory trawler per capita waste
generation rates appear to exceed normal vessel rates by
three to four fold, the excess being attributable to high
Btu value packing wastes.
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5.6 SUMMARY

A partial summary of the types, volumes, and composition of
solid wastes has been presented in the two following charts,
To characterize the '"Alaskan Coastal Resident,' the

Petersburg study has been selected because of its detail of

information and similarity to the other coastal fTishing
communities under study.

Table 6-8 SOLID WASTE GENERATION
US Average V5 Alaskan

P N&EP eV

US Average AK Coast Res Auo Boater AK Crabber AK Trawler
r f SOURCE OF WASTE
)

iLdi

Table 6-9 SCUD WASTE COMPOSITION
US Average va Alaskan

=

US Average AK Coast Res AK Crabber AK Trawler
SOURCE OF WASTE
0 Trash ED 1 Rubbish EO 2 Refuse

Here again, iIn the Alaskan fisheries context,
trash means cardboard and packing material. Rubbish means

construction debris. Refuse includes food wastes and some
other paper wastes.
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6.0 DISPOSAL OPTIONS: LANDFILLS

The most common disposal method for municipal solid
waste i1s the sanitary landfill. Until recently, most
regulatory efforts have been directed at upgrading open
dumps into sanitary landfills. Open dumps often smolder,
emitting odors and smoke, and attract rats and birds.

Landfills serve as ultimate disposal for more than
simple garbage. Garbage that has been compacted and bound
in the "baling" process, to be discussed iIn detail later in
this section, 1iIs stacked and eventually covered iIn a
landfill. Incinerator ash is often landfilled as well.
Recycling operations also generate a fraction of unusable
waste, which i1s generally landfilled.

Landfills will be discussed in terms of Southwestern
Alaskan climate and terrain conditions and of MARPOL and
fishing-related solid waste generation.

Specific problems for solid waste collection and
disposal in coastal Alaskan communities include-

** lack of cheap gravel or other fill material to cover
garbage, bales, or incinerator ash at landfills;

** lack of flat land for recycling or disposal
operations, the best flat land being reserved for
airports, which, because of hazards to aircraft from
gulls attracted to garbage, conflicts with solid
waste disposal uses;

** constant high winds which blow garbage away as fast
as It"s dumped or deposited;

** high rainfall which necessitates covered, leakproof
collection and storage facilities and makes for
high leachate potential for garbage and ash; and

** high water table, which restricts the depth of
excavation and makes -landfills spread out more
quickly.

These conditions affect garbage receptacle and dumpster
design, transfer stations, temporary storage facilities,
landfill operations, and other types of recycling and
disposal operations.

The following limitations on landfill disposal options
have been extracted from regulations of the Alaska
Department of Environmental Conservation, '"DEC."
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6.1 General Operating Requirements affect all landfill
disposal options. These limitations have been in effect for
some years and disposal facilities have had intermittent
success iIn attaining compliance.

Accumulation and Storage Individual owners
of solid waste facilities must store wastes iIn a safe manner
that prevents litter violations until those wastes can be
disposed of. [Ref 17] This will require port operators to
keep dumpsters on docks. Individuals subject to this
requirement who have made contractual arrangements for the
removal of accumulated solid waste are not relieved of the
responsibility for that removal. [Ref 17]

Transport Individuals transporting solid
waste must do so iIn a manner that keeps the waste contained
during i1ts transport. This means that solid waste
transporters must have nets or covers for trash on trucks.
Furthermore, persons spilling solid waste during transport
must promptly pick up the waste and clean the affected area.
[Ref 17]

Solid Waste Disposal Facility The owners or
operators of a solid waste facility must ensure that surface
water from outside the facility does not come iInto contact
with any covered or uncovered solid waste. Likewise, they
must ensure that solid waste is not placed in surface water.
Further, they must see that waste, leachate, or eroded soil
from the facility does not cause a violation of water
quality standards. [Ref 19] For example, culverts and
trenches may be necessary to divert streams around
landfills.

Owners or operators of solid waste facilities
must protect against disease vectors (that is, rats, flies,
and perhaps certain birds), requiring action be taken to
prevent rodent infestation — a problem that has plagued
landfills in the past.

High winds, a consistent problem In Southwest
Alaska, will necessitate control measures such as fencing to
contain windblown litter. Litter must be kept within the
facility and clear of access roads. [Ref 17]

Permit Applications Article 2, Section
200-210 of the solid waste regulations [Ref 17] mandate the
requirements for solid waste facility permits and
applications. A solid waste facility application may cost
between $10,000 and $25,000. Unfortunately, the permit
process i1s not only expensive, but often also time
consuming, and with specific requirements.

Other State regulations require the owner or
operator of a landfill to ensure that the working face of a
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landfill is kept as small as iIs practical to reduce the
potential for windblown litter and for the attraction of
birds and animals. Solid waste must be compacted iIn two-
foot iIncrements, and be compacted before applying
operational or final cover. Operational cover must also be
applied to the compacted solid waste In accordance with a
schedule set out according to population served. For
landfills serving more than a population equivalent to a
city of 2000, operational cover must be applied on a daily
basis. [Ref 17]

IT solid waste will not be deposited in a
partly filled active portion of the facility within 30 days,
then operational cover must be applied. This has presented
problems for Dutch Harbor, as very little gravel is
available in Southwest Alaska.

The state has the discretion to increase the
cover frequency as permit stipulations for site specific
conditions, such as rats or flies, nuisance bears, windblown
litter, and so forth. [Ref 17]

Article 3, Section 310 [Ref 17] specifies
monitoring requirements for landfill operators and sets out
sample wells and required analyses. These monitoring
requirements may be seen as extraordinary, but the costs are
minimal compared to the cost of cleanup i1f wells would ever
indicate hazardous waste contamination.

Article 4, Section 410 [Ref 17] sets out
requirements for the closure of solid waste landfills. We
should be aware that the closure of a landfill, which may
take place soon In Unalaska/Dutch Harbor, 1is an expensive,
lengthy procedure. A number of specific provisions may be
required, depending on the location, such as diverting
streams, preventing rainfall from percolating through the
landfill, and continued testing for five years — with
liability for cleanup 1If testing shows violations.

Permits for Wastewater Discharges to waters
or lands, including leachate from landfills, must be issued
or certified by DEC. Certain exceptions exist for small
discharges of household sewage.

a

Discharge to Sewers advises landfill
operators that if collected leachate is dumped into a city
sewer and the city sewer treatment plant is overloaded, a
landfill operator may have to treat his leachate before it
enters the sewer.

Minimum Treatment sets end-of-pipe standards
for dischargers of liquid wastes to surface waters or the
surface of the land. Such liquid wastes include leachate
from landfills. Leachate is often stronger than untreated
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sewage. If leachate i1s collected by underdrains beneath a
landfill or naturally drains to a point, it must be treated
to meet secondary treatment standards — the same standards

as for sewage — before entering a stream (18 AAC 72.029).

Sludge Disposal requires a DEC waste permit
in order to have sludge disposed of at a site.

System Plan Review requires that leachate
collection and treatment be designed by professional
eng neers and be approved by DEC before construction.

6.2 Baler/Landfills have several advantages over
landfills receiving uncompacted garbage. The solid waste 1is
compacted, according to manufacturer, to about a 4-to-I
ratio and tied with strapping tape. Post-compacter handling
costs are reduced. Cover material is only required once a
week or so. Bales can be stacked neatly with no windblown
gi}ter problem. Rats and birds cannot easily invade the

ales.

On the other hand, the leachate potential remains
about the same, except that rainfall and surface water
diversions are easier to manage because the entire Till area
has been reduced by the volume of compaction. So while the
potential for leachate extraction (in pounds of dissolved
contaminants) remains the same, the volume of leachate
generation (in gallons of flow-through) will be reduced.

Another limitation of balers is their inability to
handle odd i1tems of fTisheries related waste because of shape
and strength, and to handle discarded fishing nets. The
compaction ratio iIs either not up to specifications or the
baler becomes entangled.

6.3 New Landfill Operating Requirements will be
forthcoming as a result of changes to RCRA, the Resource
Conservation and Recovery Act, increasing regulatory
pressure to upgrade operations and maintenance at existing
sites. New landfills will face almost impossible odds to
survive the new selection criteria for siting. [Ref 18]

Location Criteria, in the form of proposed
federal rules, will make 1t difficult or impossible to build
new solid waste disposal facilities iIf they are to be
located -

** within 10,000 feet of a jet.airport;
** within 5,000 feet of a piston-aircraft
ailrport;

in wetlands;

near landslide or avalanche areas;

in fault areas; and

in seismic Impact zones.

T
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New Operational Restrictions would also
impose tough operational and maintenance requirements for
landfills, such as -

** cover with fill material EACH operating day;

** effective measures to eliminate rats and
birds;

** means to control explosive gases;

** dikes, trenches, etc. to divert water around a
landfill;

** liners and sewers to collect drainage under-

neath the landfill and

treatment of collected underground drainage;

financial assurance to close the landfill when

its useful life ends and to correct any
problems that might arise after closure;

** training for operators to recognize and turn
away people who would be disposing of
hazardous wastes;

** monitoring wells around landfills to sample
for hazardous wastes; and

** capability to remove and clean up hazardous
wastes If recognized or detected.

14

Sanitary landfills are not suitable for
APHIS-regulated foreign garbage disposal without additional
treatment, such as sterilization or incineration.
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7.0 INCINERATION

Incineration reduces the volume of waste to be disposed
of by 80% to 90% and eliminates the nuisance factor in
garbage. Rats and birds are not attracted to iIncinerator
ash. Much of the organic leachate potential 1s reduced,
although some metals might enter into solution as rainfall
passes through an incinerator ash landfill.

7.1 On-Shore Incineration appears well-suited for
solid waste containing large portions of wood, fiber, and
easily burned packing material. Such wastes add to the Btu
content without increasing the poter,-ial for ash disposal
problems. Energy recovery could be attractive with waste
generation peaks coinciding with power demand peaks, as
would be the case with fishing waste production and fish
processing energy needs. Also to be considered in remote
areas of Alaska are the high costs of energy, both in
heating oil for residences and in diesel-electric power
generation.

Disadvantages for incineration deal with the
uncertainties of future federal lav/ In air emissions from
incinerators and in ash disposal from iIncinerators. IT ash
disposal at landfills is prohibited part or all of the time,
then costs for ash stabilization would be added. Ash easily
forms iInto concrete products which, due to the lack of
building materials In some remote sites, could have
recoverable value. Ash-concrete blocks for protection from
wave erosion comes to mind, considering needs iIn coastal
communities to protect roads, harbors, and airports.

Another Important factor iIn energy recovery for
steam and hot water systems is being able to locate an
incinerator within a few hundred feet of the energy
customers. Thus, 1f seafood processors were to be the
energy customers, there would be little land use or zoning
conflicts for an incinerator facility to be located nearby.

For ash disposal from incineration, the law makes
a distinction between ash originating from ship-board wastes
and ash from shore-side wastes. MARPOL allows plastic-free
ash disposal from ships 1f the correct distance offshore is
maintained. However, ocean dumping of shorebase-generated
ash would require an EPA permit, which would be nearly
impossible to obtain.

7.2 Shipboard Incineration has several obvious
advantages over shore-side incineration. First, the costs
of disposal are more directly borne by the generator. A
small incinerator will cost between $10,000 and $20,000, not
counting installation. Ash disposal overboard, if plastic-
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free, 1s allowed, i1f far enough offshore. And air pollution
permit and emission control requirements outside the three-
mile limit are nonexistent.

The main disadvantage is deck space limitations
which restrict incinerator use to larger vessels. Smaller
incinerators do not enhance the shore-side communities”
position for energy recovery. To the coastal communities,
the disadvantage to ship-board incinerators is that they
only dispose of part of the total waste in the region, while
taking some of the high volume waste generators out of
participating in a comprehensive solution.

7.3 Plastics incineration produces a relatively high
Btu output, about quadruple that of normal municipal solid
waste on a pound-for-pound basis. HDPE releases about
20,000 Btu/lb, nearly the same as a pound of diesel fuel.
But, according to the Plastics Institute of America, the
replacement of HDPE would require nearly 60,000 Btu/lb to
form the plastic: from i1ts chemical raw products. Further,
even efficient incineration of plastics will form hydrogen
chloride gas, an aggressive, corrosive acid and toxic air
pollutant. [Ref 24] Inefficient, that i1s low temperature,
combustion of plastics will form more pollutants as
unburned, reactive hydrocarbons.

7.4 Restrictions on incineration focus on the air
emissions and ash disposal.

Alr Quality Control considerations play a
role iIn incinerator design and operation. Existing state of
the art control technology, electrostatic precipitators or
baghouse filters, remove 99+ percent of the dust in the
exhaust, but some of the trace organics resist breakdown by
burning and may remain iIn troublesome concentrations.
Addition of dry lime scrubbers to existing technologies is
being tested and may remove the trace organics.

Until recently, visible emissions havr been
the basis for regulatory control of iIncinerators, t an low
levels of smoke emissions indicate poor combustion at low
temperatures, an indicator of poor overall performance.
Water vapors complicate smoke level readings but trained
observers can distinguish the difference. Visible™missions
levels are measured iIn opacity, measured iIn percent.
According to DEC regulations, emissions from solid waste
incinerators cannot exceed 20 percent opacity for more than
three minutes i1n any hour.

Other emission standards for iIncinerators or
fuel burning equipment using solid waste are based upon the
dust concentrations per cubic foot of exhaust gas, adjusted
to standard temperatures and other conditions. These
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standards are based upon type and capacity of theburner and
what is being burned. Measurement of dust concentrations 1is
a complex, costly endeavor.

Permits are required by the state DEC for
incinerators burning more ,.han 1000 pounds per hour, which
for a 24 hour day, equates to the garbage of a city of
4,800. Even though incinerators with less than 1000 0Ib/hr
rating do notrequire permits, they must meet theemission
standards and fall under other air quality limitsfor
pollutant levels iIn the atmosphere. [Ref 20]

7.5 New Federal rules may restrict iIncinerator
applications. EPA i1s in the process of reviewing the need
for setting separate, more precise standards for
incineration and iIncinerator ash disposal. That review
encompasses the concept that some ashes may be able to be
disposed of as solid waste, and some ash may have to be
handled as hazardous waste. The results of that EPA initial
review (and Congressional consideration) could mean that
incinerator ash would require special treatment beyond
disposal i1n approved landfills, again leading to substantial
and costly design and construction factors.

The ability of states and communities to meet air
emissions standards 1is under review In the reauthorizaton of
the Clean Air Act pending iIn Congress, with specific focus
on toxic air emissions. Depending on which wastes our
coastal communities may wish to consider iIncinerating, toxic
standards may apply.
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8.0 RECYCLING AND ENERGY RECOVERY

Recycling does not solve the ultimate disposal problems
nor does recycling take care of all constituents of solid
waste, but recycling is necessary as part of the picture.
Recycling reduces the volume of waste to be disposed of and
makes the disposal process easier and safer. Recycling can
remove the paper, metals, and plastics that make iIncinerator
emissions and ash toxic, and that make landfill leachate

toxic.

This section sets out some background information, then
discusses in detail plastics recycling, energy from garbage,
and pelletizing.

Recycling can take two approaches. Each has its
limitations and advantages.

First, wastes can be segregated at the source. Thus
several collection systems would be in place, one for
aluminum cans, one for ferrous metals, one for plastics, one
for glass. Quite a bit of management control and attention
IS necessary to keep wastes segregated. Public education
programs play a big part in this. The advantage is cheaper
costs for the recycler. The disadvantage is reliance on
consumers to do a good job iIn segregating.

Second, combined wastes may be mechanically separated
at a processing plant. Typically, wastes are shredded and
separated by air or water schemes. Such systems are more
complex. Several of these systems will be described later

in more detail.

Recycling and energy recovery involves 10 percent of
the 320,000,000,000 pounds of solid waste — both industrial
and municipal — produced i1In the United States each year.

One outgrowth of the need to deal with vessel wastes
through i1ncineration i1s resource recovery/reuse of the waste
material. Federal and state law do not currently require
resource recovery, although there is obviously substantial
interest In waste reduction and its impact on need for
additional landfill sites and conversion capacity. The
valuable metals contained in the ash, and the sand to gravel
consistency of the non-metallic fraction lend themselves to
potential economic benefits.

Magnets, screens, and other mechanical products may be
"*~ed to recover ferrous and non-ferrous metal. Techniques
or recovery of the larger metallic components, those over
ne inch, are well developed. Metals are not recovered
currently on an industry-wide scale in the U.S. because of
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depressed scrap metal markets. Certain metals such as gold,
copper, and silver could only be recovered through chemical

processes.

The major component of ash is the inert, non-metallic
fraction. Because its properties are similar to those of
traditional aggregates, ash is commonly used as a substitute
for conventional aggregate in Europe. Europeans have also
used bottom ash for asphaltic paving material and as road
bed and common fill material. Combined bottom and fly ash
has been used iIn concrete. In Portland, ash is now used as
an aggregate in concrete.

Municipal solid waste combustion ash has excellent
properties for use iIn concrete by itself. It is pozzolanic,
meaning that 1t forms a weak cement-like substance. The
possibility of leaching of toxic metals from cement blocks
of ash 1s still being researched.

8.1 Materials Recycling is preferred to energy
recovery by iIncineration. Many waste products tend to be
chemically complex. The chemical energy invested iIn the
refining and manufacture of complex products often exceeds
the energy released when incinerating them as wastes. This
especially holds with plastics, a less renewable energy
source as compared, say, to firewood.

The economics of materials recycling hinges
on the market prices for scrap materials. In the last
several years, the prices for scrap aluminum and paper have
bounced around, well above and well below the break even
points for economic recycling operations.

The success of any recycling business depends
on a stable scrap price and a steady supply of the right
kind of product, meaning well-sorted without contamination
by other wastes. Often a small amount of contamination can
double the re-processing costs of materials being recycled.

When considering materials recycling, the
contamination factor has thermodynamic advantage. The
natural forces of the universe favor more disorganization
and less purity. With each cycle through the refining
process, the physical and chemical properties of materials
suffer a loss.t <?0 maintain these properties requires a
substantial import of external energy. Take paper for an

example. If you recycle clean white bond paper, you lose
quality such that the recycled product is fit for use as
newsprint. If you recycle newsprint, you get cardboard

stock. Recycled cardboard comes back as packing material.
It"s often possible to retard this decay process by blending
recycled materials with virgin feedstock. Each refining
process takes energy. Eventually, you might incinerate
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some wastes to recover energy. Then you deal with the ash
residue.

Metals can generally be easily separated and have
high economic value. [Iron and steel wastes can be removed
by magnet separators. Aluminum and other metals can be
removed by alr or water separation.

Fiber, meaning wood, paper, and cardboard, can be
relatively easily separated and recycled.

Plasti:s recycling has increasing potential,
especially in fisheries waste. Generally, plastics make up
about 7 percent of America®s municipal solid waste. By the
year 2000, that portion will increase to 10 percent,
amounting to 38 billion pounds nationwide. More than half
of that plastic comes from packaging. Less than 1 percent
of the municipal waste plastics are now recovered. [Ref 27]

let within the plastics industry, recycling of
waste plastics is commonly and economically practiced, from
73 percent to 95 percent. [Ref 23]

Before this will be explained, let"s begin with an
introduction to the common types of plastics, both those
used 1n packaging and in fishing. With each plastic, an
abbreviation will be identified and then used throughout the
rest of the section.
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Table 8-1 TYPES AND USES OF PLASTICS

High-Density Polyethylene HDPE

Common Uses: rigid jugs for milk, soap, water

Fishing Uses: 5-gal buckets, motor oil jugs, totes

Recycling: second most common type of recycled plastic,
moderate loss of strength with re-processing

Products: drain pipe, drums, pails, toys, lumber,

Notes: polyethylenes (including the type that
follows) are the most widely used of all
plastics

Low-Density Polyethylene LDPE

Common Uses: trash bags, ziplock bags, visqueen sheets

six-pack yokes
Fishing Uses: bait wrapping, PE yarns form trawl nets,
liners for fish boxes, vacuum packaging
Recycling: can be mixed with HDPE without problems

Polyethylene Terephthalate PET

Common Uses: heavy duty rigid containers, carbonated
water, sodas, beer

Fishing Uses; strapping tapes, buckets

Recycling : most commonly recycled plastic, up to 20% of
waste PET bottles recycled, about 150
million pounds per year; colored PET lowers
recycling value; maintains excellent
strength, other physical properties upon
re-processing

Products: fiberfill insulation, polyurethane insulation
and boat hulls
Notes: reinforced bases, aluminum caps iIncrease

recycling processing costs
Polystyrene PS

Common Uses: Type 1) rigid: cups, trays, forki.
Type 2) foam: coffee cups, foam ©%
Fishing Uses: floats for gillnets, bait trays
Recycling : Type 1) rigid: slight to moderate
degradation upon re-processing
Type 2) foam: much degradation of physical
properties, strength

Polyvinyl Chloridc- PVC
Common Uses: plumbing pipes

Fishing Uses: process water piping for seafood plants
Notes: very tough plastic
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Polypropylene PP

Common Uses: disposable diaper lining,
Fishing Uses: floating lines and ropes, battery cases,
PP yarns form trawl nets, strapping tape
Recycling : moderate degradation of physical properties
upon re-processing

Nylon Nylon

Common Uses: fabric

Fishing Uses: gillnets, anchor lines, sinking ropes,
some trawl nets, crab pot netting,
monofilament line

Recycling: can not be simply remelted as preceding
plastics, must be chemically broken down
and reformed into polymers

Notes: commonly used fishing line involves two
plastics, a nylon sheath and a PET core

[Ref 24, 25, 26, 28]

Each of these types of plastics have
different melting points and other physical properties as
well as different chemical bonding properties.

By themselves, any type of the above plastics can
be easily and cheaply recycled. They can NOT be easily
recycled if -

** two or more plastic types are mixed together? or

** a plastic type is contaminated with other wastes,,

To reprocess contaminated plastics such as HDPE or
PET, they must go through several steps, generally described
as fTollows:

a) grinding or shredding the waste iInto granules;

b compressed air separating the light contaminants;

cg sinl:/float separating the heavy contaminants (such
as aluminum from caps) which also washes labels
and dissolves adhesives;

d) drying;

e) secondary shredding;

1)) extrusion, that is, melting into plastic pellets,
ready for molding into plastic products.
[Ref 25]

.Contamination causes the costs of recycling to
skyrocket. In the case of PET containers, to remove the one
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percent by weight of the aluminum caps involves about a
third of the total recycling costs. [Ref 23]

To reprocess mixed plastics, they follow the above
pattern except for additional separation steps. For
example, to recycle nylon/PET fishing ropes, the additional
steps i1nvolve dissolving the PET i1n napthalene. Nylon
remains undissolved and can be filtered out. The separated
plastics can be further purified. [ReT 26]

Thus we have the explanation for why so few waste
plastics have been recycled from municipal garbage. The
problem is one of collection and sorting. According to
Dennis Sabourin, Vice President of Wellman, Inc, the
nation®s largest user of recycled plastic, 'There just isn"t
a collection infrastructure in place or a sorting
infrastructure in place to generate the plastic.” [Ref 27]

Mixed or "commingled™ plastic wastes have been
reprocessed in recently developed commercial extrusion
equipment specially designed for mixed types of plastics and
those contaminated with up to 15 percent non-plastic wastes.
Products include synthetic lumber for high thickness, low
stress applications. Planking for marina docks resists
marine boring worms. Posts for horse stalls and slats for

pig styes resist chewing. |Inlays on floors can be easily
cleaned up. Parking lot bumpers can take a beating and be
replaced. [Ref 24] However, with ordinary lumber so

plentiful in the United States, the plastic lumber has stiff
competition for most applications.

Recycling of fishing nets has i1ts pluses and
minuses. Nets are designed to withstand great stresses and
constructed with strength in mind. Thus, on the minus side,
the plastics re-processing steps involve grinding and
shredding with extra heavy duty equipment. Nylon nets are
commonly recycled by Japanese gillnetters. [Ref 29] Trawl
nets are likewise recycled in Japan, the process technology
being simpler.

Economics of plastics recycling also takes the
quality of recycled plastics into account. Likewise, the
price of raw products for plastics, such as ethylene, varies
with time and affects recycling. Raw ethylene has climbed
from $0.30 a pound in 1985 to $0.40 a pound in 1989. [ReF
27] Since the cost of recycling HPDE milk jugs runs about
$0.25 per pound, the profit margin has at least tripled.

Recycled PET (with less than 100 ppm aluminum)
sells for about $0.25 to $0.35 per pound. Virgin PET costs
about twice that much. The capital costs of the re-
processing plant would run up to $2.5 million to handle 20
million pounds of PET yearly. At that rate, the plant could
pay for itself In three to five years. [Ref 23]
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Costs of re-processing quoted above do not include

costs of collection. PET collection costs for emptying bins

and baling bottles have ranged about $0.40 to $0.50 per

pound in two English cities. [Ref 28] The State of

California estimates that the cost of collecting, baling,

and delivering bales to recycling plants to be around $0.36

per pound, or about two to four cents a bottle. [Ref 24]
8.2 Enercrv Recovery presents an attractive option

Unalaska, where energy values in solid wastes are high and
energy costs to heat buildings and supply seafood processing
plants are also high.

Energy Costs for various fuel sources were

evaluated. The following tabulated costs are all spot or
higher prices. Larger or contract purchases would reduce
some of these prices by 20 percent or so, but for comparison
purposes they"re all relatively the same. When possible,

coastal Alaskan energy costs were used as a basis:

Table 8-2 ALASKAN ENERGY COSTS

Electricity $0.12/kw hr (City of Unalaska)
Propane $66 for 22 gal tank (Petromarine)
Wood $320/four cords spruce (Fairbanks)
Coal $36/7/ton (Usibelli spot price)

oil #2 $1. 04/gallon (Petromarine)

Solid Waste $0.008/7/1b (collection cost, Unalaska)

Waste Pellets $50/ton (includes collection)

Usibelli"s coal, although relatively low in
Btu content when compared to western or eastern coals, has
an extremely low sulfur content, meaning it"1ll burn cleanly
with S02 emissions in compliance vxith air pollution
standards. The heat value of Usibelli coal averages about

8,000 Btu/lb, with eastern coal at 13,250 Btu/lb and western
coal at 9,000 Btu/lb.

Firewood ranges quite a bit with heat value,
but we"ve used two million 3tu/cord for this comparison.
For solid waste, we"ve used 7000 Btu/lb, that estimated for

Unalaska waste. For solid waste pellets, we"ve scaled up
from the standard 8,000 Btu/lb, which would be typical for
U.S. municipal solid waste. For pellets derived fronm
Unalaska-type waste, it would be reasonable co assume about

10,100 Btu/lb.

to
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The following table also takes 1into account

some efficiencies of conversion of fuel. Electricity was
given a high 95 percent rating, which 1is reasonable for
space heaters, but does not take into account transmission
line losses from the power plant. Propane was rated at 78
percent while oil, coal, and dRDF pellets were rated 70
percent efficient. Wood was given only 50 percent
efficiency , which would be reasonable for open fireplaces

but a bit low for air-tight wood stoves of modern design.

With these assumption
following table gives a relative ind
solid waste as a fuel type.

s and base costs, the
ication of the value of

Table 10-3 WASTE ENERGY COSTS
Solid Waste Refuse and Pellets

Refuse Pellets Coal Firewood #2 Qil Electric Propane
TYPE OF ENERGY SOURCE

Of course, these costs do not 1include the
costs of buying and operating the heat conversion equipment,
the furnaces, fireplaces, and incinerators. These will be
discussed in other sections. But a few thoughts can be
inserted here. First, construction of incinerators to burn
solid waste can be 50 percent funded through grant programs
from the state to a municipality or borough. Also, to burn
refuse-derived pellets, only a fireplace 1is needed. Since
pellets are stable and compact, they might also find an
energy export market, say Japan or Korea, where energy costs
may be higher. Much more about pellets 1is said in following
sections.

8.3 Pelletizing aids both material recycling and
energy recovery. Pelletizers grind up waste, form it into
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brick-size blocks, and dry it. Metal cans and other scraps
are easily removed from the incoming waste. Pellets burn
well because of reduced moisture and removed uncombustibles.

Sixty to seventy percent of the garbage 1is paper,

plastics and wood. These materials are processed into
pellets (dRDF). The finished product 1is clean burning, low
in sulphur content and can be stored for long periods of
time. The pellets can be burned in wood or coal furnaces,

and are especially well-suited for power plant use because
of low emissions.

In some detail, the rest of this subsection
describes the operating experience of two pelletizing
operations in Fairbanks. Both operations have encountered
management-related difficulties, but the use of pelletizers

still shows promise that needs further testing and
evaluation.

Fairbanks. by virtue of its size and location, has
only a few similarities to the communities that will be
impacted by Annex V of MARPOL. However, it was chosen for
purposes of this report because of its experience with
resource recovery of municipal solid waste. Discussion of

Fairbanks®™ solid waste management program will lead to
discussion of available resource recovery technology 1in
Alaska.

The Fairbanks baler began operation in 1979 and
served as the chief method of solid waste processing at the
landfill until October 1987. The Fairbanks baler is a high
density baler with a 9-to-1 ratio. Approximate capital
costs were $4.5 million in 1977. In the 80°"s, the Borough
received unsolicited proposals for the development and
implementation of local resource recovery projects. In
response to these overtures, the Borough issued an RFP in
1986, which requested interested parties to submit proposals
on any proposed method for processing the Borough®s solid
waste.

Also in 1986, a test burn was performed at the
University of Alaska Fairbanks power plant of a mixture of
coal and densified refuse derived fuel (dRDF), more commonly

known as pellets. This bu»n was very successful and
resulted in a substantial 1increase in Btu output over 100
percent coal. No visible increase in emissions was

detected, nor did the University experience any operational
problems during the test burn. This burn was conducted as a

demonstration of the feasibility of burning pellets 1in
Fairbanks area power plants and served as part of the
impetus behind the efforts of two private enterprises,
Environmental Recycling, Inc (ERI), and Alaska Solid Waste
(ASW) to process solid waste into fuel pellets. Both
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processes were researched and have been described in the
following sections.

Environmental Recycling Inc received the Borough
contract in 1987 to process all the garbage being dumped at
the landfill, recycle 90 percent of that garbage, and
landfill the remainder. This contract also involved ERI"s

installation of two solid waste densifier lines within the
baler building for the purpose of manufacturing fuel pellets
from the garbage. These pellets would then be sold to local
power plants and burned with the coal for increased Btu
production.

Since contract inception, ERI as been working to
install and operate pellet manufacturing equipment within
the same building that houses the Borough®"s baler.
Unfortunately, ERI has been unable to achieve the required
recycling percentage of 90 percent due to a combination of

equipment and operational problems. These problems are
partially caused by the attempted use of relatively untested
densifying equipment. While similar equipment from the same
manufacturer 1is in use in a few other selected areas, the
application of this technology to municipal solid waste 1is
relatively new. As a result of being on the leading edge of

such technology, ERI has experienced considerable problems.
The equipment appears to be undersized for the municipal
waste stream, resulting in severe breakage and performance
problems. Also, the attempt to fit the two equipment lines
into the existing baler building has resulted in additional
problems relating to a considerable lack of space for both
the dumping and processing of the garbage.

Review of other areas®"™ recycling and pelletizing
operations appear to indicate that the contractual
requirement of 90 percent is probably impossible to achieve,
even if the ERI®"s operational and equipment problems could

be overcome. Other areas are also experiencing problems
with this manufacturer®s equipment. No other area contacted
is approaching 90 percent recycling, or expecting to achieve

a percentage near that figure.

In 1988 ERI managed to recycle 4.1 percent of the

58,893 tons of solid waste received at the landfill. In
addition, only 65.8 percent of the garbage was baled 1in
1988, while in 1987 86.5 percent was baled. ERI operated

the landfill for the last three months of 1987.

Unless efforts achieve c”much higher reduction 1in
the volume of solid waste at the landfill, it appears the
Borough will need a new landfill facility by 1997. Larry
Kelly, General Manager of ERI, cited several problems with
recycling. Current technology is too labor intensive.
Inexpensive sources of fuel, such as coal, are also
mentioned contributing factors in ERI®"s inability to produce
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and market pellets. Mr. Kelly also feels that the public®s
attitude toward recycling 1is indifferent.

Alaska Solid Waste also submitted a proposal to

the Borough for processing solid waste. Although the
Borough did not select the ASW proposal, ASW decided to
continue, through private financing, to pursue plans for

construction of a solid waste processing facility.

While ASW attempted to design their equipment to
eliminate some of the equipment problems experienced by ERI,
ASW has yet to test their process over a long period to see
if problems similar to ERI®"s, such as excessive breakage,
jamming, have been eliminated.

ASW"s system is designed to handle 250 tons of
garbage per day, with 10 percent of the 250 tons going
directly to a landfill. Landfilled material will be dirt,
ash, gravel, glass and large construction material. The
balance of the garbage will be separated into components of
metals, rubbers, non-ferrous metals, paper and plastics.
The equipment handles roughly 95 percent of this separation
process; the balance 1s hand-sorted. ASW projects that the
sale of scrap metal will pay for the labor required to
operate the equipment.

ASW has done testing of pellets in Fairbanks,
Washington, Minnesota and North Dakota. In every test, ASW
claims the dRDF burned hotter, cleaner, and with less
emissions than coal.

Small scale units are in final development for

communities with a population of 2500 or more. The
pelletizer scheduled to begin operation in Cordova 1is the
prototype model. The smaller versions are designed to
handle a maximum of 5 tons an hour. ASW estimates garbage

processing costs of $20/ton and collection costs at $30/ton.
In the case of Cordova, ASW also expects to recover the full
amount of processing and collection by the sale of pellets
and other recyclables. According to Cordova city officials,
the successful operation of the pelletizer is essential to
Cordova Refuse"™s profit margin.
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ASW assumes the following composition of average
municipal solid waste:

Table 8-4 MUNICIPAL SOLID WASTE PRODUCTS

Content Constituent Final Disposition
60-70% Paper, plastics, wood dRDF fuel
10% Metals (cans, steel) Baled
3% Rubber (tires, rubber products) Shredded
1% Aluminum Baled
1% Cloth Baled
1% Wood (large materials) Processed
10% Dirt, ash, glass Landfill

ASW®"s device will process all material to 2” size.
Paper, plastics, and products smaller than 2" go into a
furnace and are burned for heat in the plant. Most of the
ash, dirt, and glass go through the furnace where
supplemental heat is added for clean burning.

ASW has attempted to get its machinery

operational, and to begin accepting and processing municipal
garbage. ASW intends to charge a tipping fee of only $10
per ton for recyclable garbage, a disposal cost less than
half of ERI"s current tipping fee of $21 per ton at the
Fairbanks Landfill. If this plant does begin to operate, it

may compete with other operations both for raw materials
(recyclable residential and commercial garbage) and for the
market in which to sell the manufactured product (the
Fairbanks area power plants which would burn the fuel
pellets produced). ASW has also stated its intention to
possibly import garbage from the Anchorage area if necessary
to ensure an adequate supply of raw materials.
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9.0 HAZARDOUS WASTES
The impact of hazardous wastes upon MARPOL practices
and upon solid waste disposal facilities will be difficult
to project. Hazardous waste definitions and rules are in

their infancy. The extent of their effect may be
comprehensive.

Ordinary household solid waste contains enough paints,
solvents, cleaning agents, pesticides, and toxic compounds
to often pass the tests for hazardous wastes. Solid waste
from boats and shipyards 1is more likely to be classified as
hazardous wastes, considering the bottom paints, fiberglass
resins, wood preservatives, polyurethane compounds, and
other chemicals associated with marine activities.

Even used motor oil could easily become classified as
hazardous wastes. A small amount of gasoline or dry
cleaning solvent, such as Tri-Chlor or Per-Chlor, would
transform waste lube oil into hazardous waste.

Considering how sensitive the lower limits are for the

tests that classify solid waste, incinerator ash, or waste
lube oil as hazardous waste, almost any landfill and almost
any waste oil drum can be expected be prove out as
contaminated at some level of "hazardous waste."

Hazardous Waste considerations present the ultimate

nightmare for landfill operators. One midnight dumping can
turn a landfill into a Superfund cleanup site. Fairly
common wastes - gasoline, dead batteries, acids or poisons
and many marine products - paints, anti-fouling
compounds, and fiberglass resins - can all do untold
damage to the site and environment, and cause serious
problems for the landfill operator. Some of the tests for
hazardous properties emphasize conditions encountered at
landfills. Many existing landfills will have*to be dug up

and hazardous components of the waste will have to be placed
in drums and shipped by a certified shipper to an approved
disposal site. The costs for such cleanups will be
astronomical.

Solid waste disposal site operators must treat

hazardous wastes 1in special ways. For example, landfill or
incinerator operators must screen incoming waste to identify
and isolate obvious items of hazardous wastes, such as
lead/acid batteries and some paint solvents. Special

training will be required for operators.

Also, since the performance standards for landfills
(meeting leachate toxicity standards) and for 1incinerators
(meeting ash toxicity standards) will require that hazardous
wastes be eliminated from solid wastes, one common
recommendation would be to set up community hazardous waste
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cleanup programs whereby household waste chemicals can be
collected and disposed of.

Handling and transport of hazardous chemicals can only
be done by firms certified by the U.S. Environmental
Protection Agency. There are no approved hazardous waste
disposal sites in Alaska.

For information about hazardous wastes, EPA maintains a
"Hotline"™ 1-800-424-S346. The local state DEC office may
also be able to provide information.

Ports must accept hazardous wastes if a vessel so
requests, as regulated by the Coast Guard under MARPOL
authority in much the same fashion as plastics wastes.

MARPOL Annex | requires operators of certain ports and
terminals to provide reception facilities, meaning storage
tanks, for boats to offload oily wastes, such as used lube
oil. A Certificate of Adequacy 1is required to demonstrate a
port operator®"s ability to receive oily wastes. In these
two aspects - reception facilities and COAs - MARPOL Annex
I parallels MARPOL Annex V.

Oily waste disposal may also have parallels with solid

waste/plastic waste disposal. Both wastes can be
incinerated. Oily wastes, with their high Btu content,
would enhance the burning ability of the combined wastes.
And generally, the higher the Btu content of 1incinerator
feedstock, the more cleanly it burns, with lessened

conventional air pollutant emissions such as carbon monoxide
and particulates.

Federal rules (40 CFR 264) for disposal of hazardous
material were proposed on August 30, 1988, with final rules

in late 1989. Specifics have not yet been worked out, but
the rules will include leachate protection systems, liners,
groundwater monitoring, or some combination of the three.

Some upgrading may be necessary for use as disposal site
for incinerator ash. This will need to be reviewed when a

community studies 1its options for incineration and
landfilling.

APHIS Wastes and Medical Wastes may, by MARPOL Ilaw,

become part of the combined waste disposal problem. I f
vessel operators wish to offload such wastes, port operators
are required to provide reception facilities. Such wastes
may not be disposed of in landfills. Incineration is one of

the acceptable disposal methods for such wastes.
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10.0 UNALASKA

The Unalaska/Dutch Harbor area, now in the midst of a
bottomfishing boom, has an interesting volume and type of
solid waste, both far in excess of normal generation rates
and of high quality in terms of energy content and
recyclable value. City officials claim to have "some of the
finest garbage in the nation." This may be true.

10.1 Volume of generation appears to be about four
times greater than normal expected rates. The following

graph displays the monthly hauling of Williwaw Sanitation
from January 1988 to May 1989. [Ref 32] Williwaw estimates
that they haul 80 percent of the waste generated in
Unalaska/Dutch Harbor.

Table 7-1 UNALASKA MONTHLY WASTE
Cubic Yards Hauled by Williwaw

7000-1 T 7000
6000" 6000
6000 - <6000

10

& 4000 - -m4000

$

y

l@} 3000- -3000
2000- - 2000
1000- -1000

| J J A S (0] N D
January 1988 to May 1989
m| Residential O Commercial

January 1989 noted an increase in commercial
waste volume from seafood processors and fishing vessels.
In 1988, about 35 percent of the total waste load"came fronm
seafood processors and vessels. Since January 1989, about
52 percent of the waste load originates from these sources.
About a third of this increased load comes from vessels.

The residential output remains fairly steady,
averaging about 12.65 cubic yards per month. Assuming 15
pounds per cubic foot, on the light side of residential
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refuse, this equates to a population equivalent of 3400
people at 5 pounds per capita per day.

The commercial waste originates from seafood
processors, dock activities, construction, and general
business and support activities. The average volume of 2983
cuyd/mo when combined with a mid-range density of 10 Ib/cuft
calculates to an average population equivalent of 5400 for
the last 17 months. However, if you focus on the recent
surge in seafood activity, the population equivalent jumps
to 7100.

The combined equivalent populations add up to
8800 over the 17 month period. When you account for the
other 20 percent of the waste not hauled by Williwaw, the
existing estimated population, based upon waste production,
comes to more than 11,000 people.

Looking at the weight of both types of waste,
using densities as assumed above, the daily combined waste
generation amounts to 29 tons per day over the last 17 month
period.

Or looking at it another way - based upon a
recent population estimate by city officials [Ref 13] of
2100 - the per capita waste generation comes to 27 pounds

per day, or about 550 percent more than the average expected
rate.

Based upon the residential/commercial ratio,
the combined waste has the following estimated
characteristics. Included in this mixture is a 10 percent
input for construction debris, estimated by Williwaw. [Ref
32]

Table 10-2 UNALASKA SOLID WASTE CHARACTERISTICS

Parameter Value

Generation Rate 27 pounds per capita per day
Density 12 pounds per cubic foot
Heat Value 7000 Btu per pound

Moisture 23%

Incombustibles 6%

10.2 Composition of Unalaska®s commercial waste
consists of a large fraction of packing materials, such as
cardboard, strapping, and pallets. Fishing wastes such as
polypropylene rope also contribute a sizeable portion of the
waste load. Williwaw Sanitation estimates the composition

of the waste to be as follows. [Ref 32]
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Table 10-3 UNALASKA SOLID WASTE COMPOSITION

Component Volume Fraction

Wood, Cardboard, Fiber 30%

Plastic 30%

Waste Foodstuff 20%

Paper, Rubbish 20%

10.3 Seasonal Variations of Unalaska waste
generation seems to hold no patterns, either as compared to
typical municipal waste or within Unalaska from year to
year. See Table 10-4, as follows.

Tablo 7-4 UNALASKA WASTE PATTERN
By Month. Compared to Typical U.S.

January 1988 to May 1989
E3 Unalaska Waste Typical U.S.

10.4 Disposal Practices have improved recently.
At one time, the Unalaska landfill had gained some notoriety
for rat and windblown litter problems. Witfc increased
diligence in covering the incoming garbage on a more regular
pattern, these problems have been somewhat abated. «
Nevertheless”™ leachate drainage from the landfill site 1is
readily evident. Monitoring wells have been required.
Other nagging problems include proper diversion of runoff
from the hillside above the landfill and the lack of decent
cover material. Oversized items, such as from construction
activity, tend to accumulate in one area of the landfill.
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10.5 Costs were obtain from both the City of
Unalaska, responsible for operating the landfill [Ref 317,
and from Williwaw Sanitation, the contractor to haul garbage
which transports about 85% of the waste to the landfill [Ref
32]. The remaining 15% is hauled by individuals,
construction firms, or seafood processors.

Capital Costs: $230,000

Operating Costs: 97,000/yr

Collection Costs; 115,000/yr

Capital costs includes two pieces of heavy
equipment, a grader @ $115,000 and a bulldozer 0 $113,000.
Land, fencing, and office are not included.

Operating costs does not include construction
of trenches and culverts to divert surface run-off around
landfill, or the cost of monitoring well or testing. This
is the budget amount.
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11.0 KODIAK

11.1 Volume of garbage generation per capita in
Kodiak appears more stable and normal than other communities
in this study. This probably results from a large non—
fishing population in Kodiak and, of the fishing population
operating out of Kodiak, a large fraction, say half, of
those are resident. Compare this to Unalaska or Bristol
Bay, where about 96 percent of the fishermen live elsewhere.

According to Kodiak Sanitation, the
contractor hauling solid waste for the Kodiak Island
Borough, the year-round average garbage hauling rate 1is
three trips a day, seven days a week, at 31 cubic yards per
trip. [Ref 35] At normal waste densities of 10 to 15
pounds per cubic foot, this equates to 12 to 19 tons per
day. When compared to the number of bales per day and the
likely weight per bale, the higher range seems reasonable.

According to the Borough engineer, the volume
averages 30 bales a day or 180 bales a week based on a six
day week. The Borough engineer estimates bale weights at

about 3300 pounds each.

11.2 Composition of waste in Kodiak has a
noticeable fisheries character, but seems to be diluted by a
large portion of "normal" garbage. More so than any other
community under study, Kodiak has a dominant fraction of
regular household refuse. Even the fisheries in Kodiak seenm
to operate out of households in Kodiak, with the highest
residence of fishermen in this study. Nevertheless, a
diversity of wastes associated with the fishing 1industry
arrives at the disposal site. Fred Nass, former owner of
Kodiak Sanitation says "the garbage in Kodiak is different
from most garbage elsewhere."” [Ref 4] Shipping containers,
pallets, wooden spools from fishing line, net and web,

marine batteries, and other obvious fishing waste items
catch your eye.

The problem with such odd fishing waste 1is
that it doesn®"t compact well. The baling operation does not
achieve the design compaction ratio of 4-to-1 with pallets
and spools in the waste stream.

Kodiak fishing waste also contains an amount

of pre-compacted garbage. As a result of a program
developed by the Kodiak Fishermen®s Wives association, some
of the resident fleet have installed Sears compacters on
board vessels. This aspect of fishing generated waste is

compatible with the Borough®"s baling operation, since the
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such as construction of impermeable layers, leachate
collection and control systems, monitoring programs, and so
forth have been incorporated into the operating permits.
[Ref 14] Even considering the costs of operating a landfill

in these conditions, the Kodiak landfill has ample potential
for consideration as a regional solid waste disposal site.

Unfortunately, the fisheries wastes
complicate matters. Bulky fish waste 1items do not fit well
or compact well 1in the baler. Many such items must be

handled and disposed of separately.

Kodiak®"s baler has been operational since

July 1987. Until July 1938, when the borough resumed
control, the baler and landfill were operated by a private
contractor. Dave Krose, the borough engineer, is
responsible for the operation of the baler/landfill and is
satisfied with the baler. He cited the obvious benefits -
increased life of the landfill and decreased debris, birds
and rats. He also cited reduced operating costs of the
baler versus a sanitary landfill. Kodiak currently uses
only 6" of cover a week. Balers are stacked five high and
ten wide. Shade screens of a material similar to typar are

used for the exposed edges, thus elimin?tting the need for
constant Tfilling.

Borough officials estimate there are twelve

to fifteen years left on the landfill. The Coast Guard now
uses the borough landfill, and original estimates have been
lowered. However, Robert McFarland of the facilities

department who provided the capital costs of the baler,
estimates the life of the landfill to be greater.

11.5 Costs of operation and maintenance were
obtained from the Kodiak Island Borough [Ref 33], Kodiak
Sanitation [Ref 35], and the Alaska Department of
Environmental Conservation [Ref 34].

Capital Costs: $3,135,000 1987
1,050,000 1989
Operating Costs: 204,000/yr
Collection Cost: 240,000/yr
Revenue: $4.00/cubic yard tipping fees

January 1987 (capital) equipment costs $3,135,000
includes site upgrade, building, baler, "ssign fees and
administrative costs.

Recently funded capital costs of one million to install
leachate collection systenm.

The operating and maintenance costs of the
baler/landfill were intended to be paid entirely by tipping



SWAMC MARPOL Report - Page 51 - September 1989

and user fees. Figures for revenue generated by such fees
were not available. Dave Krose stated that it is not yet a
break even operation because of the need to purchase new
equipment. Kodiak recently requested $508,980 in the FY 90

capital budget for landfill material and leachate control.
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12.0 BRISTOL BAY

12.1 Volume of waste generation on a per capita
basis eludes analysis. Certainly the volume of total waste
generation is easy enough to assess, but counting the people
who contribute to the garbage 1is a problem. There are
gillnetters, seafood plant workers, and support industry
workers who make up a seasonal influx of activity beyond
normal census abilities. Perhaps the best way to count the

people 1is to estimate the total garbage generation per day
and divide by the standard generation factor of five pounds
of garbage per person per day. This has been done 1in the
graph in this section. Borough officials estimate that the
average garbage production on a yearly basis runs between
six and seven tons per day.

12.2 Composition of waste in the Naknek Ulandfill
reflects both fisheries and military influences. Discarded
gillnets cause problems with entangling the tracks of earth
moving equipment. Special areas of the landfill have been
set aside for discarded nets. Borough officials feel the
net disposal rate is higher for the Bristol Bay area than
for other gillnet fisheries. In less hectic fisheries, time
allows a gillnetter to repair or mend a net. In Bristol
Bay, there®s so little time and so much pressure to fish
that it"s common practice to carry spare nets and replace

nets more frequently. [Ref 36]
12.3 Seasonal Variation in the Naknek landfill
probably sets some sort of record for extremes. Borough

officials estimate the high-to-low seasonal ratio runs up to
20-to-1 or so. [Ref 36, 37] See the chart on the next page.

12 .4 Disposal Practices for a baler/landfill
operationin the Naknek site will probably be in good shape
in the immediate future. The landfill site will probably
pass muster for the new federal rules that will be cracking
down on landfill operations. Limited rainfall 1limits
leachate potential and the site is well removed from other
terrain problems associated with flooding and surface
runoffs. The baler, to be in operation in summer 1989, will
solve the windblown litter and cover problems. The disposal

system suits the situation and the Bristol Bay Borough seems
to be in a good position to handle a regional solid waste
disposal system. The only obstacle here might well be a
regional collection program.
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Table 7-6 NAKNEK WASTE PATTERN
Tons per Day & Population Equivalent
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12.5 Cost information for 1988 landfill operations

and for 1989 baler/landfill projections were obtained fronm
the Bristol Bay Borough Manager [Ref 36] and from the
Bristol Bay Borough Public Works Office [Ref 37].

Capital Costs; $600,000 1989
Operating Costs; 75,000/yr

New baler construction costs break down as:

Item Cost

Building, office $250,000
Baler fob Seattle 233,000
Conveyor 49,000
Shipping Costs 25,000

Operating costs were estimated at $30,000 per year for
electricity and $45,000 for labor.
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3) Economic development functions; e.g., revenue
generating, bond issuance, sale or lease of Iland
adjacent to the waterfront.

tie wished to
nto Title 29
with the State

Obviously, if a community or communi
pursue a port authority, additional research i
of the State statutes and further discussion
would be in order.

Provision of maritime and transportation
infrastructure are the functions most widely associated with

port agencies- the ones that give some independent port
authorities great notoriety and provide the basis for active
development and management of ports. These functions
include: project planning and initiation, project

development and project operations.

A port agency engaged in project planning and
initiation typicaliy engages in the planning for a port
project and serves as the local sponsor to promote a
particular project built by either the agency itself,
another public agency (e.g., Alaska Department of
Environmental Conservation) or a private group.

Port agencies often prepare development plans for

the port district to determine what type of development
desired and the mechanisms for project development. Some
ports have authority to enter long-term leases providing for
another party to develop and operate facilities. The
capability of financing projects often determines the
agency"s role in project development. If the port lacks
access to funds or financing methods, then project
development is largely a marketing function and often
requires a public sector agency or private enterprise to
build the desired facilities. If financing alternatives are
available, the port agency may assume a more aggressive

posture as project developer.

Port agencies take very different attitudes toward
project operations. "Landlord Ports,” typified by major
California ports, take an active role in project initiation
and development but then lease out the facilities on a long
term basis for rental 1income tied either to value, volume or
both.

"Operating Ports"” may choose to carry out some or
all operations at port facilities to provide better service
to multiple users or to gain some other service advantage.
Operating ports support operations via user charges as
defined in published tariffs normally promulgated by the
governing body of the port. Level of charges are generally
dictated by statute or policy (i.e. break even or profit
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g provisions) o
to provide i

transport

r in some cases may be arbitrarily set
competitive advantage over competing ports or

modes.

Alaska Port Powers through Title 29 of the Alaska

Statutes provides the authority which enables cities and
boroughs to establish a port organization; plan for
waterfront development; own, Jlease or manage properties;
raise funds through the sale of revenue and general

obligation

port

grant
other
diffe

bonds; and exercise financial control over public

activities.

General Law Municipalities, in AS 29.48.030, are

ed the powers necessary to provide harbors, wharves and
marine facilities. These powers vary somewhat for

rent

types of municipalities; however, they are ample

and generally include the authority to

Title
munic
varie
gover
port
a mun

Ancho

usual
appoli

regul
29.48
facil
manag

opera

and,
facil
and m

the m
other
facil
prese

* develop and construct facilities

* operate facilities

* collect user fees

* join with other public or private entities to
develop or finance port projects.

Formation of Port Agencies are authorized under

29 and guided by the Alaska Constitution, whereby
ipalities may assume port powers and undertake a
ty of port functions as an activity of local
nment. Typically, port functions are carried out by a
director who reports directly to the city manager or by
icipal department such as Transportation (as 1in

rage) or Public Works (as in Juneau).

Aside from staff, the governing structure of ports
ly consists of port commissioners (elected or
nted), city manager, mayor or council/assembly.

ALl municipalities are given the authority to
ate the facilities and services they provide by Sec.
.035. Municipalities have the power to regulate port
ities, 1including user fees, berthing policies and other
ement tools.

Use of General Tax Revenue may be spent for
ting and maintenance expenses 1incurred to manage a port

ity,

in fact, when the state builds a dock or berthing

local municipalities are responsible for operation

aintenance as part of the lease terms.

IT the port facilities are owned and operated by

unicipality, the port facilities are treated like any

service of local government. The budget of the port
ity"s operation 1is reviewed and approved as 1is a budget
nted by any other department. Port expenses are
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projected and budgeted. Horae rule municipalities such
Anchorage have established port enterprise funds which
revenues collected from port facilities to be retained

special account to cover operation, maintenance and
improvement costs. In this way, revenues collected by
ports (such as user fees) are not treated in the same manner

as other general municipal revenue.

User Fees may be collected by municipalities

publicly owned port facilities, just as fees are collected
for garbage pickup and sewer service. Municipalities are
urged by the State Department of Transportation and Public

Facilities to set fees at a level sufficient to meet
operating and maintenance expenses. The level of user
to be charged is determined by the council or assembly.
Fees collected may be kept separate from general tax

revenue, and entered into an enterprise account. [Ref 30]

3720 «c
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14.0 MODELS

Models provide information upon which to predict

various outcomes, in this instance, the onshore impacts of
MARPOL on Alaskan coastal communities. The predicted
outcomes consider variables and how those variables might
change in the future. In this 1instance, variables include
such things as -

vessel activity in Alaskan waters;

waste generation by vessels;

waste returned to shore facilities;

types of wastes returned to shore; and

costs of handling and disposal of wastes.

In this section, we"ll examine these variables and

estimate to what extent they might be expected to change as
trends, and then determine how these changes will 1impact

coastal Alaskan communities. In each set of conditions,
reasonable assumptions will be explained.
14.1 Variables

Vessel Activity will focus on factory trawlers for

several reasons. First, they produce most of the MARPOL
garbage generation potential in the Southwestern Alaskan
region. When you factor in the number of people and their

days at sea, factory trawlers dominate the vessel activity
factors.

Another reason to focus on factory trawlers 1is their

growth potential for the next several years. Ten new
factory trawlers will be added each year to the fleet. New
trawlers will be larger, with double the crew size and
longer trips, say twice as long. [Ref 4] This quadruples

the potential waste generation per trip.

Waste Production for factory trawlers is three to four
fold greater than other fishing vessels.

Waste Returned to Shore depends mostly upon the
installation of ship-based incinerators. Larger vessels

have the deck space and the volume of waste to warrant ship-—

board incinerators. In 1988, about 25 percent of the
factory trawlers surveyed had*“incinerators and another 25
percent indicated they®"d be installing thenm. Newly built
and outfitted factory trawlers will probably be installing
them.

Type of Waste Returned may vary with the 1installation
of compacters and ncinerators on factory trawlers and
according to the distance the vessels maintain offshore.
Compacters would mean that waste foodstuff and galley
garbage would be handled more easily with existing



SWAMC MARPOL Report - Page 59 - October 1989

dumpsters. Incinerator ash may likely be brought ashore if
vessels operate close to shore or retain unburned plastic
residue in their ash.

14.2 Assumptions for model 1impacts are given below.
Of course, the purpose of models 1is to deal with varying

factors, so a range of assumptions can be studied.

Factory Trawlers:

1988 40 vessels, 1250 crew
1989 50 vessels, 2000 crew
1990 60 vessels, 2750 crew

Days Fishing per Year for Fleet:

1988 (11 trips)(23 days) (40 vessels) = 10,100 days
1989 1988 + (10 vessels) (320 days) = 13,300 days
1990 1989 + (10 vessels) (320 days) = 16,500 days

Waste Generation;
12 pounds per capita per day

Waste Type;
4 Ib/capday galley garbage
8 Ib/capday packing and dunnage

Incinerators;
Reduce Weight of Waste by 70% for galley garbage
by 90% for packing and dunnage
by 85% overall
Contain plastic residue 50% of the time, the balance of
ash will be disposed of at sea
Installed in 50% of the factory trawlers

4
14.3 Model MARPOL Impacts can be calculated to range

with expected changes.

Maximum MARPOL Impact assumes the unlikely for
comparison purposes.

Assumptions

All factory trawlers bring all waste ashore.

Per capita waste generation remains stable.
«

1988 Waste;

(40 trawlers) (11 trips/yr)(30 crew/trawler) (23 days/”lrip)
@ (12 Ib/capday) = 3.6 million 1Ib/yr

1989 Waste;
(50 trawlers) (250 days/year)(40 crew) (12 Ib/capday)
= 6 million 1Ib/yr

1990 Waste:
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(60 trawlers) (45 crew/trawler)(260 days/year)(12 1Ib/capday)
= 8.4 million 1Ib/yr

This projection, even though unrealistic in terms
of impacts to ports, does have value by indicating the waste
generation to be tripling in three years.

Minimum MARPOL Impact makes idealistic assumptions
at the other limits of expectations.

Assumptions

Half of the factory trawlers 1install 1incinerators.
Half of the incinerator ash contains plastic residues and
must be returned to shore.

The other half of the factory trawlers separate
their plastics from their galley waste and dispose of the
galley waste overboard as allowed by MARPOL.

Dunnage and packing materials are either
incinerated without plastic residue in the ash or disposed
of overboard as allowed by MARPOL.

Taking 1989 Waste for an Example;

33% of total waste (from 14.3.1) is galley waste, so

galley waste = (0.33)(6 million Ib/yr) = 2 million 1Ib/yr
16% of galley waste is plastic, so

total plastic waste = (0.16)(2 million 1Ib/yr) = 0.32
million Ib/yr
half of plastics separated taken ashore = 0.16 million 1Ib/yr
half of galley waste 1incinerated, reduced in weight, only
half with plastic in ash taken ashore:

(0.5)(2 million Ib/yr)(0.30)(C0.5) = 0.15 million 1Ib/yr

total waste ashore = 0.31 million Ib/yr

= 310,000 Ib/yr

14 .4 Predicted MARPOL Impact ranges between these
extremes. So to start with the 1989 maximum potential of
6,000,000 Ib/yr and scale down to the more probable lower
limits of 310,000 Ib/yr of MARPOL wastes shows quite a range
of impact, depending upon the practices of the trawler
fleet.
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15.0 CONCLUSIONS

The regulatory pressures arising from public concerns
about clean air, hazardous waste, and marine plastic
pollution have focused our attention on our solid wastes:
their costs and liabilities 1in disposal versus their values
for materials recycling and energy recovery.

The solid waste facilities in coastal Alaskan
communities have already been affected by MARPOL, not its
enforcement and its effective dates, but by the public
concern and voluntary compliance by many of wus. On the
other hand, no person can walk a remote Alaskan beach
without being appalled by the plastic trash under foot.
More MARPOL waste will impact our coastal facilities, but
the degree of impact will depend upon ship-board practices
of the fishing fleets. Many of the larger vessels will be

incinerating their wastes rather than returning them ashore.

On-shore, the potential for recycling and energy
recovery of MARPOL wastes and related fishery wastes appears
greater than for normal solid wastes. This is fortunate,
because no landfill or incinerator will be able to operate

in the future without recycling programs and hazardous waste
control programs working in concert.

Unalaska has immediate solid waste disposal needs. The
existing landfill has limited life, on the order of three to
five years. Regulatory agencies would not likely permit a
normal landfill operation as a replacement. Potentially,
MARPOL wastes will impact Unalaska greatly. Already,

Unalaska®s per capita waste generation rate exceeds the
national average by 540 percent.

Kodiak®"s baler/landfill can be expected to easily
handle the small increase in projected MARPOL 1impact. The
landfill, with upgrading and maintenance and with recycling
and hazardous waste control programs, can be expected to

operate for 15 to 30 more years under new stricter rules.
Kodiak could serve as a regional waste disposal area.

The Bristol Bay Borough®"s Naknek baler/landfill begins
its first year of operation in 1989 and should also be able
to meet tougher operating rules. Projected MARPOL impacts
could be significant with a marine-based collection system.
This site could also serve as a regional disposal center.

Because of the resident nature of the Kodiak fishing
fleet, the Kodiak area would best benefit from a public
education program to heighten awareness about MARPOL.
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16.0 RECOMMENDATIONS

The following recommendations have been organized with
follow up actions that might be funded using monies
earmarked for MARPOL in state and federal budgets.

16.1 Unalaska Feasibility Studies for Incinerator
grants would be 1in order. Feasibility studies form the
precursor to the DEC construction grant process. Such

studies parallel an environmental 1impact study format and
discuss the pros and cons of various 1incinerator options and

how the community might be affected. Economics are taken
into consideration, especially those of energy customers,
type of energy (steam, hot water, electricity), seasonal

energy demands, and energy sales.

The final product may set forth the specifications for
an incinerator, including size, equipment characteristics,
feeding systenm, ash handling system, auxiliary fuel type,
waste oil burning capabilities, controls, instrumentation,
operating temperatures, fan and ventilation equipment,
overall dimensions, and so forth. Such a study may cost
from $40,000 to $50,000.

16.2 Unalaska Port Authority should be established to
provide legal authorization to provide area-wide MARPOL
solid waste and MARPOL oily waste services and to provide
for a tax system to fund the operation of services. The
Port Authority could provide a small portable incinerator to
handle APHIS wastes containing MARPOL plastics and some oily
wastes until a municipal 1incinerator could be funded and
built. The portable incinerator could handle wastes on a
small regional scale for APHIS wastes. The smaller
incinerators on the market run just under $15,000 and the
costs to organize a Port Authority could run up to $15,000.

16.3 Bristol Bay Regional Solid Waste Study would be
in order to fine tune the solid waste collection economics
to include MARPOL wastes from the salmon and herring

fisheries. Such a project would focus on garbage collection
rate studies and the regional transportation systen
necessary to handle wastes. Again, the level of detail

would get into equipment sizes and specifications and the
economics of handling normal and compacted volumes of solid
waste.

Recycling of metals and MARPOL plastics and creation of
a regional infrastructure for recycling could set an example

for solid waste management under new federal rules. Like —
wise, a system for community control of hazardous wastes,
such as spring cleanup of household waste chemicals, could
be part of this regional approach. Both recycling and
hazardous chemical control will be integral to solid waste

management in the future.
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MARPOL plastics and other MARPOL wastes can serve to

catalyze these programs. Public awareness programs would be
necessary for these activities to be successful. An
organization like the Southwest Alaska Municipal Conference
could serve to organize regional recycling and hazardous
waste control programs and publicize them as well. This

type of study could cost up to $75,000.

16.4 Pelletizer Operations of MARPOL wastes in
Cordova should be monitored and evaluated. Not enough 1is
known about the effectiveness of this process and how it
handles fishing wastes. Information on the effectiveness

and costs of a small scale recycling and energy recovery
operation working on fishing community wastes, which would
include a significant fraction of MARPOL wastes- would be of
value, especially details about volume reduction, energy and
moisture content of dRDF pellets. Such a study would cost
about $22,000.
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APPENDIX A

Glossary of Abbreviations, Acronyms, and Terms

We"ve tried to explain what these terms mean for MARPOL and
coastal Alaskans rather than simply define them.

Other definitions can be found in the main body of this
report. For Coast Guard legal type terms, see Sec 4.2. For
an explanation of the types of trash, see Table 6-1. For a
list of the abbreviations used for common types of plastics,
see Table 10-1.

Some definitions are for terms we"ve avoided using in this

report, but are found in MARPOL regulations and more
profoundly written technical reports.

GOVERNMENT TERMS

"MARPOL" stands for marine pollution and refers to the
International Convention for the Prevention of Pollution
from Ships, 1973 that control discharges at sea, especially
oily and solid wastes. MARPOL has five annexes which each

deal with these specific wastes.

"Annex V" refers to plastics and other solid waste law under
MARPOL

"AAC" stands for Alaska Administrative Code, which are

regulations made by state agencies. The number before the
AAC tells you which department®s regulations they are. For
example, 18 .AAC means the Department of Environmental
Conservation. Violations of regulations are most often

misdemeanors, meaning fines up to $5,000 and jJjail up to one
year.

"AS" stands for Alaska Statute, which are laws passed by the
Legislature and having more clout than regulations. They
often carry more penalties for their violation.

"CFR"™ stands for Code of Federal Regulations, the
publication that Ilists all rules of federal agencies.

"RC.RA" refers to the federal statute that defines hazardous
wastes and manages them. RCRA is often called a "cradle-to-
grave"” tracking system that tries to prevent midnight
dumping of hazardous wastes by means of a "manifest"” that
records people"s signatures foY wastes received. RCRA
stands for Resource Conservation and Recycling Act. RCRA
sets tough limits on solid waste disposal sites so that they
do not become dumping gronds for hazardous wastes.
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"CERCLA" refers to the federal statute that deals with
cleanup of abandoned hazardous waste dumps. CERCLA arose
from the Love Canal incident and 1is often called the
"Superfund" law.

"law" means all things that govern our acts. Law includes
statutes passed by legislatures, acts of Congress,
regulations of agencies, and terms of agency permits.

"rules™ mean regulations passed by agencies. In this
report, we"ve especially tried to use "rules"™ when we refer
to federal regulations.

ENVIRONMENTAL TERMS

"leachate"™ means the 1liquid waste that flows from landfills.
Leachate contains dissolved organic impurities and often
reeks of sulfide gas. It encourages overgrowths of
bacterial slimes 1in streams. Leachate sometimes contains
other toxic compounds.

"bottom ash"™ means the heavy residues shoveled out of
incinerators.

"fly ash™ means the light residues that are generally
removed by air pollution control devices from the exhaust
stacks of incinerators.

"electrostatic precipitator” means an air pollution control
device that removes dust by attaching an electrical charge
to the dust and attracting the dust to a charge plate.

"dRDF" stands xor densified refuse derived fuel. dRDF is
made from garbage by shredding, air separating the light
paper and plastics, drying, and compressing the garbage 1into
pellets. Pellets contain less metal and toxic matter than
garbage.

0

"dunnage" means the packing material placed inside boxes to
prevent damage to the contents of the box.” Dunnage 1includes

bubble wrap and expanded foam plastics, Ilike popcorn.
"clinker"™ means unburned ash residue that has formed i 0
clumps. Clinkers do not necessarily have unburned plastic

in them.

"graywater" means waterborne wastes that do not contain
excrement, such as sink, laundry, and shower drainage.

victual waste"” means waste foodstuff.

"disease vector"” means a carrier of a disease organism, like
a rat carries fleas or a fly carries germs.
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"comminuter"™ means an industrial-strength garbage grinder.

ABBREVIATIONS
"mm" means million, "k"™ means thousand

"Ib/capday"™ means pound (of waste) per capita per day

"Btu" means British thermal unit, a measure of how much heat
can be obtained by burning something.

"cuft"” means cubic foot. About 7.5 gallons make a cuft.
"cuyd" means cubic yard. About 202 gallons make a cuyd.
"kg" means kilogram, about 2.2 pounds. Scientists use kg
and other metric measures. We"ve tried to avoid metric

measures 1in this report.
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APPENDIX B
Layman®s Guide to MARPOL Annex V
Reference to the International Convention for Prevention of
Pollution from Ships, 1973, and Federal Registers dated
April 28, 1989, October 27, 1988, and June 24, 1988.

4.1 History

On December 31, 1988, Annex V of the International
Convention for the Prevention of Pollution from Ships

(MARPOL) became law. The United States had signed MARPOL
upon its creation in 1973, but, until 1988, had not signed
Annex V. Annex V sets limits on the disposal of garbage at

sea and prohibits the disposal of ANY plastics into thesea.
Annex V applies to all U.S. vessels, wherever
located, and to all foreign vessels 1in U.S. waters or within

the 200 mile Exclusive Economic Zone of the United States.

4.2 Plastic and Garbage Disposal Rules

The disposal into the sea of all plastics - such
as synthetic ropes and lines, synthetic fishing nets,
monofilament 1line, strapping bands, visqueen, six-pack
yokes, soap or beverage bottles, garbage bags, styrofoam and
plastic lined cups, "degradable™ or not - is prohibited.

Disposal of the following garbage shall be made as

far aspracticable from the nearest land. Disposal 1is
prohibited if the distance from nearest land is less than

a) 25 miles for dunnage, 1lining, and packing
materials, which will float;

b) 12 miles for food wastes and other wastes
such as paper products, rags, glass,
metal, bottles, and crockery;

c) 3 miles for items above in (b) that have
been ground up smaller than one 1inch 1in
size.

When the garbage 1is mixed with other garbage
having different requirements, then the more stringent
requirements shall apply.

In peril, vessel operators can cut loose plastic
nets to save their ships. A.lso, fishermen are not required
to bring in other people®™s garbage that becomes entangled in
their nets.

4.3 Port and Terminal Rules

Each day of operation, a port or terminal operator
must provide or ensure the availability of a reception
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facility capable of receiving garbage that a ship wishes to
discharge except

a) large quantities of spoiled or damaged cargoes not
usually discharged by a ship; or

b) garbage from ships not having commercial transactions
with that port or terminal.

Those in charge of a port or terminal must ensure
that their garbage reception, facility
a) is arranged so that it does not interfere with port or

terminal operations, and so that garbage that has been
discharged cannot easily reach the water; and
b) holds federal, state, and local permits or licenses

required by environmental and health laws regarding garbage.

A ship repair yard operator must provide
facilities for complete transfer of garbage from a ship
before the ship departs from the yard.

4.4 Animal and Plant Health Inspection Service Wastes

Ports and terminals must be able to receive APHIS

"quarantined"” garbage within 24 hours of notice of such
incoming garbage. APHIS wastes include meat, dairy, and
produce garbage originating from foreign ports. For APHIS
purposes, Canada does not count as "foreign." APHIS
disposal facilities usually involve incinerators or
sterilizers. APHIS must approve a written agreement

specifying handling and disposal details.

4.5 Certificates of Adequacy (COA) will be issued by
the Coast Guard to certify ports or terminals meet rules for

vessel garbage reception facilities. All ports and
terminals must provide garbage reception facilities, but not
all are required to apply for COAs. Under the interinm
rules, ports and terminals must have COAs if they receive
a) oil tankers or ships of 400 gross tons or more; oOFr
b) oceangoing ships carrying Noxious Liquids; or

c) more than 500,000 Ibs/yr of commercial fish
products.

Upon application for an Annex V COA, an applicant must
certify APHIS waste handling ability or request a waiver.

4.6 Waste Disposal of ship-generated waste follows.

If the plastics have been separated for on-shore

disposal, then the remaining garbage may be
a) incinerated on board the ship; or
b) disposed of at sea if far enough offshore

per Annex V;
c) retained on board for disposal ashore.
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c) retained on board for disposal ashore.

If the plastic is mixed with other types of
garbage, then the mixed garbage

a) may be 1incinerated on board the ship; or,
b) must be retained for disposal ashore.

If incinerator ash contains visible lumps of

plastic, Uhe ash can not be disposed of overboard. I f
incinerator ash contains no lumps of plastic, the ash can be
thrown overboard outside the three mile zone. There 1is

debate over this provision and it may be modified.
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APPENDIX C

Solid Waste Loads and Costs in
Other Coastal Alaskan Communities

As part of this study, the costs of disposal and collection
of solid waste 1in many other coastal Alaskan communities
were obtained and evaluated for comparison purposes. This
information was also used to calculate unit costs for
collection and disposal for use in Section 14 discussing
Models.

These cost data were obtained fronm
a) operating records of communities and contractors;
b) engineering reports and feasibility studies;
c) grant applications and agency budget records; and
d) manufacturer®s claims and information.

Beware of easy comparisons between the various sets of

information. Also beware of comparisons from one supposedly
similar set of data to another. Often, significant factors
are overlooked, sometimes split and sometimes lumped. Some
excellent operators keep sloppy records and some sloppy
operators keep excellent records. The same question can
result in different answers on different days. And time
changes most information, especially with equipment costs.
SITKA Incinerator/Heat Recovery Operating Records
Re: City and Borough of Sitka Public Works [Ref 38]
Capital Costs: $3,200,000 1985
100,000 1988
Operating Costs: 301,000/yr Incinerator
155,000/yr Landfill
Collection Cost: 300,000/yr
Revenue: $756,000/yr tipping and

collection fees

1985 capital costs included an incinerator and
electrostatic precipitator for air emission control, while
1988 capital costs included an upgrade of air emission
control and solving building problem.

The incinerator reduces volume by 80 percent, with ash

disposed of at landfill. The Ulandfill life span has
increased from 5 to 40 years. Contributing to the operating
costs, the landfill also receives items such as building

materials and construction debris.
The revenue figure does not include heat sales to
Sheldon Jackson college.
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Volume: Averages 20 tons a day or 120 tons a week
based on a six day week.

Background: Sitka installed an incinerator in 1985
that was designed to provide all heat to Sheldon Jackson
College. The trash of the City of Sitka currently heats the

college as well as a new gymnasium.

The 1incinerator has a rated capacity of 25 tons a day,
which 1is more than adequate for the 20 tons a day of trash
generated by the city. The incinerator runs on temperatures
of between 1600 and 1800 degrees F, with 1800 F being
optimum.

Sitka contracts with a private contractor for

collection. Trash 1s not sorted at the 1incinerator. Some
items such as building material and construction debris are
taken directly to the landfill because of the size. Other

items such as roofing material cannot be burned at the
incinerator and are also taken directly to the landfill.

The dust from the incinerator is bagged and disposed of

at the landfill. Jerry Simpson, the city public works
director, estimates an 80 percent reduction in volume of
municipal solid waste as a result of the installation of the
incinerator. He also clainms, "According to EPA, we have the

best landfill in Alaska."

City ordinance mandates that everyone with an
electrical hook-up be assessed a fee for garbage collection.
Residential customers are charged two minimum monthly fees,
$6.75/month for collection and $6.00/month for what Sitka
refers to as a landfill charge. Payment of the monthly fees
entitles residential customers to two free cubic yards in
addition to what 1is collected, provided it is taken to the
incinerator.

For any waste in excess of the two cubic yards, or any
waste taken directly to the landfill, a 3.00 cubic yard
tipping fee 1is assessed. A similar structure is set up for
commercial customers. AlIl operating and maintenance costs of
the incinerator and landfill are paid by the user fees. The

fee structure does not include replacement costs for the
incinerator.

There have been some complaints from residents about
emissions. City officials have conducted random air quality
tests and have found no problems. The City is working on
developing a continuous testing program to help alleviate
resident concerns. Sitka uses the DEC hazardous waste
disposal program and finds it satisfactory.
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CORDOVA Baler/Landfill Operating Records

Re: Cordova Refuse 1Inc [Ref 39]

Capital Costs: $1,206,000 1985
750,000 1980

Operating Costs: 136,000/yr

Collection Cost: 252,000/yr

1985 capital costs included baler, building, and land.
The land was purchased in 1980 for $750,000.

The annual operating costs are estimated by contractor
for baler, utilities, Jlabor, landfill cover material, and
rent to city.

Volume: Averages 10 bales a day or 50 bales a week
based on a five day week. Average weight, 1250 1Ibs per
bale.

Background: In August 1988, the City of Cordova signed
a five year contract with Cordova Refuse Inc. for garbage
collection and disposal. Cordova requires residents living
within city limits to pay for garbage pickup by attaching
charges to electric bills. The City collects the pick up
fees and turns them over to the contractor. CRlI pays the

city a monthly rental fee for the baler/landfill.

The baler at Cordova is the smallest that was on the
market in 1985, rated at 2.5-1 or 3-1 compacting ratio. The
baler hopper measures three feet by 3.5 feet.

Roger Bartlett of CRI describes the ilid waste 1in
Cordova as typical, with the exception of construction
debris and fishing nets. The debris and nets, about 10

percent of the total volume, go directly to the landfill.
This estimate depends on the time of year and how well
fishing season fares. In winter, most everything 1is baled.

Cordova disposes of 15-20 fishing nets a month which
are also handled separately and buried.

No significant problems with the baler/landfill appear.
Seagulls and crows do hover about, but they"re more likely
attracted to the seafood plants.

Pelletizer: In summer 1989, CRI will install a
pelletizer at no cost to the City. Don Moore, city manager,
states, "Municipalities don"t want to be on the leading edge
of technology, but we"d Ilike to see Alaska Solid Waste"s
pelletizer work." The City and CRI have an unusual
agreement. The City has a contractor to maintain and
operate their baler/landfill, and to provide collection

services at no cost to the City. When the pelletizer is
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Supervisor: $ 170/day (incl benefits)
Maintenance: $ 148/day (incl benefits)
Utilities: $ 2.27/ton
Insurance/Overhead: $ 1.50/ton
These costs do not consider revenue from sale of dRDF
pellets or metals. If 60 percent of the waste converts to
dRDF and sells at $98/ton (the energy equivalent of #2
heating oil at $0.85 per gallon), about $100,000 per year
would be recovered as revenue. With 1 percent aluminum at
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$0.30 per pound and 5 percent metals at $25 per ton, the
metal revenues would be $12,000 per year. Thus, with energy
and metal recovery, about 70 percent of the pelletizing
operating costs will be paid.

JUNEAU Incinerator Operating Records_
Re: Channel Sanitation Inc [Ref 40]
Capital Costs: $3,500,000 1983
Operating Costs: $1,850,000/yr

The 1983 capital costs included $375,000 for an
electrostatic precipitator for air emissions control.

The annual operating costs includes landfill for ash
and oversize 1items. Yearly cost assumes six days per week,

and doesn"t 1include reserve.Operating costbreakdown:
Item Cost $/ton
Maintenance, Repair 45
Overhead 40
Reserve, Profit 15
Total 100
PETERSBURG Solid Waste Engineering Feasibility Study
Re: City of Petersburg Engineer [Ref 5]
Incinerator Incinerator w/
Landfill w/0 Heat Rec Heat Recovery
Capital Costs $6,000,000 $2,200,000 $3,200,000
Operation Costs/yr 345,000 226,000 321,000

This well-researched engineering feasibility analysis

sets a model for future solid waste costs. The costs cited
above are only one set of a large number of cost options
presented. The options considered compliance with strict
new landfill rules, including leachate collection and
treatment, testing for hazardous wastes, monitoring for
groundwater contamination, fencing, daily cover of wastes,
and so forth. Likewise, it considers the new limits on
incinerator operations, 1including air pollution control and
ash disposal. The study assumed

a 1987 population of 3300, with severale=egrowth
patterns f

several mon<*»!" inflation schemes and bond interest
rates;

a per capita waste generation rate of 6.7 pounds
per day, witli consideration of future waste
composition changes; and

an average heat content of 5500 Btu/pound.
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During the course of the study, city staff evaluated

six manufacturers of incinerators, with calls to owners of
incinerators for operating experience. They also evaluated
heating needs and seasonal patterns of various possible heat
customers, such as schools, government offices, and
institutional housing.

These options and costs have been shown on the
following graph. "l+Recover Heat"™ means 1incineration with a

heat recovery system.

T«blo 13-1 PETERSBURG WASTE OPTIONS
Pop 3300 B 6.7 Ib/capday 6600 Btu/lb

$6,000,000t
$5,000,000
$300,000
$4,000,000 =
$200,000
$100,000
$1,000,000

Landfill tncinaraio i»necover neai
Incl leachate, air emission controls
E3 Capital Cost EH Arnual Operating

This comparison provides foresight to future costs of
landfill operations that comply with RCRA laws. Costs above
do not include revenue frjm sale of heat.

For landfills, capital costs include berms, Jleachate
collection, treatment, and outfall system, surface water,
diversion systems, closure of the existing dump, offices,
scales, fencing, and monitoring wells. Operational costs do
take into consideration such items as depreciation for
landfill equipment, Jlabor, supplies, overhead, and pre—
payments for construction of the next incremental landfill
cells.

<0

For incineration, capital costs include both baghouse
and dry lime air pollution control devices, a road to the
ash landfill, scales, building for 1incinerator, office, and
pollution control devices, fencing, closure of the existing
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dump, and a landfill for ash that would involve some of the
capital 1items 1in the preceding paragraph. Operating costs
include depreciation, labor, materials, overhead, and so
forth. Costs of landfilling incinerator ash would be

reduced with the lessened need for cover and reduced volume.

Energy recovery values were calculated using oil costs
of 80 cents per gallon, heat conversion efficiencies of 56
percent, and 5500 Btu/lb heat content of solid waste. Heat
customer peak demands did not coincide with peak waste
generation periods, so some loss of revenue was calculated
into the study.

The Petersburg study provides a good comparison for

costs between various options for solid waste disposal. The
study makes good assumptions, evaluates several funding
options, covers total lifetime project costs, and looks at

the three options under controlled conditions.

KETCHIKAN Incinerator Engineering Study

Re: Ketchikan Public Works [Ref 41]

Capital Costs: $5,000,000

Operating Costs: 660,000/yr

Capital costs include closure costs for old dump,
estimated at $500,000 to close half the site: final
compaction, diversion drainage, asphalt cap, fencing,

monitoring wells.

The $660,000/year figure is based on 11,000 tons per
year and the following estimated operating cost breakdown:

Item Cost $/ton
Landfill for Ash
and Oversize Iltems 22

Incinerator
Operation:

Labor 24 .4
Electricity, Water 3.7
Fuel 1.2
Repairs 1.3

7.8

Miscellaneous

Sub Total 38.4

Total Landfill, Incinerator 60
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KENAIT/SQLDOTNA Operating Landfill and Projected Baler Data

Re: Environmental Conservation [Ref 34]
Capital Costs: $5,400,000
Operating Costs: 1,312,000/yr
Capital expenses include the cost of closure of Kenai
landfill, construction of a Kenai transfer station ($755,000
to serve 14,136 population), construction of a baler at the
Soldotna 1landfill, and upgrading the Soldotna landfill

(installing a liner, etc.) to meet new standards.

The operating costs include cost of operating Kenai

transfer station. The operational cost of old Kenai
landfill was $817,000 per year to serve a population of
26,000.

27,700 people are served by combined systems.

SKAGWAY Incinerator Engineering Estimates
Re: Environmental Conservation [Ref 34]

Capital Costs: $771,000

Operatiftg Costs: 91,700/yr

The capital costs include building, office, scales, air
emission control devices, and provision for recycling

equipment.

HOMER Landfill/Baler Operating Records

Re: City of Homer [Ref 42]
Capital Costs: $3,100,000
Operating Costs: 246 ,000/yr

The landfill/baler serves a population of 10,400.

SEWARD Landfill/Baler Engineering Estimates

Re: Environmental Conservation [Ref 34]
Capital Costs: $3,769,000
Operating Costs: $350,000/yr
The landfill/baler serves a poDulation of 4,426. The

capital costs include a new landfill site with liner.
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Summarizing Capital

and Operating Cost data

presents

difficulties for interpretation. Use of existing operating
records has a greater reliability/ but the costs of
equipment have increased. Use of engineering studies
requires careful jJjudgement and good sense of the future
permit stipulations and the crystal ball of economics and
future inflation and dollar values. It"s best to compare
existing records of incinerators with existing records of
landfills. Likewise, compare engineering projections of
incinerators with engineering projections of landfills.
COMPARISON OF EXISTING RECORDS
Existing Capital Costs Operating Costs
Disposal Methods $/Person $/Person/Year
Landfill
Unalaska 110 46
Landfill/Baler
Kodiak 346 17
Cordova 1313 57
Homer 298 24
Incinerator no Heat Recovery
Juneau 119 61
Incinerator w/ Heat Recovery
Sitka 458 63
COMPARISON OF ENGINEERING PROJECTIONS
Proposed Capital Costs Operating Costs
Disposal Methods $/Person $/Person/Year
Landfill
Petersburg 1818 105
Baler/Landfill
Soldotna 195 47
Seward 850 79
Bristol Bay Borough 353 44
Incinerator no Heat Recovery
Ketchikan 417 55
Petersburg 667 68
Skagway 1000 115
Incinerator w/ Heat Recovery
Petersburg 970 97
Even with 1like comparisons, the costs are difficult to
interpret. Some baler operating costs include landfill
costs - others do not. Some landfills include the cost of
land - others do not. Neither revenue from scrap metal
recycling nor that from heat recovery sales has been
included. Many details have been lost in the above
summaries. Use the summarized information with caution.
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P.L. 100-220
Sec. 2001

Mirini PU«Ur
Pollutiou
R»*»Arch and
Control Art of
1987.

33 USC 1901
not*.

33 USC 1901

LAWS OF 100th CONG.— it SESS. Dec. 29

TITLE II—PLASTIC POLLUTION
RESEARCH AND CONTROL

SEC 1001 SHORT TITLE.
This title may be cited oa the "Marine Plaatic Pollution Research
and Control Act of 1987".

SEC 2002. EFFECTIVE DATE.

@ In Genekal — Except an provided in subeection* fb) and (©), thii
titie shall be effective on tne eate on which Annex V to the
International Convention for the Prevention of Pollution from
Ships, 1973, enters into force for the United State*.

() Excxttions — Section* 2001, 2002, 2003, 2108, 2202, 2203, 2204,
and subtitle C of this title shall be effective on the date of the
enactment of this title.

©; ksuance Oor Regulations ~
(@D Ih geneeac— The authority to preocribe regulation*

pursuant to this title shall be effective on the date of enactment

of this title.

(@ Errecnv* date Or regulations— Any regulation pre—
scribed pursuant to thi* title shall not be effective before the
effective date of the provision of thi* title under which the

regulation is prescribed.
SEC root PREEMPTION; ADDITIONAL 3TATE REQUIREMENTS.
@ P*rxvpnoN.- Except a* specifically provided in thi* title,
nothing in thi* title shall be interpreted or construed to supersede or
preempt any other provision of federal or State law, eitner statu—

tory or common.
(b) Additional State Requthxuxnt3.— Nothing In this title shall
be construed or interpreted as preempting any State from imposing

any additional requirements.

Subtitle A—Amendments to Act to Prevent
Pollution From Ships

SEC XIII. DEFINITIONS.
Section 2 of the Act to Prevent Pollution from Ship* (33 U.S.C.
1901 et seq.) isamended as follows;

(O <@)" isinserted after "Sec.2.".
fo;‘%wiubsection (aXl) (as redesignated) is amended to read ai

“D MARPOL Protocol™ means the Protocol of 1978 relating
to the International Convention for the Prevention of Pollution
from Ships, 1973, and include* ths Convention;".

(3) Subsection («X2) (as redesignated) is amended by striking
all after “a4nd" the second time ftappears and inserting in liev
thereof the following; "Annexe* L U. Aud V thereto, including
any modification or amendments to the Convention, Protocols
or Annexe* which have entered into fore* for the Uniter
State*;".

(4 Subsection (axS) (as redesignated) Is amended by inserting
"and @arbage" " after "discharge".

(®) Tno following ™ added at the end of section 2:

101 STAT. 1460
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Dec. 29 U.S.-JAPAN FISHERY AGREEMENT

"(b) For purposes of this Act, the requirement/! of Annex V nhall
upply to the navigable waters of the United State*, os well a* to oil
other waters and vessels over which the United State* has

jurisdiction.”.
SEC. HOI APPLICATION OF ACT.
@ In Genexal — Section 3(a) of the Act to Prevent Pollution from

Shipo b amended to read aa follows:

"(@) Thia Act ahall apply-

"(D to a ship of United States registry or nationality, or one
operated under the authority of the United Stateo, wherever
located;

"(2) with respect to Annexes 1land n to the Convention, to a
ship, other than a ship referred to in paragraph (), while m the
navigable waters of the United States;

“f3) with respect to the requirement* of Annex V to the
Convention, to a ship, other than a ship referred to in para—
graph @, while in the navigable waters or the exclusive eco—
nomic rone cf the United State*; and

"(4) with respect to regulation* prescribed under section 6 of
thi* Act. any port or terminal in the United States.".

(M) Exclusion*.— Section 3(b) of the Act to Prevent Pollution from
Ships *amended to read a* follows:

"(bXI) Except a* provided in paragraph (2), thia Act nhall not
apply to-

"(A) a warship, naval auxiliary, or other ship owned or oper—
ated by the United State* when engaged in noncommercial
service; or

“CB) any other ship specifically excluded by the MARPOL
Protocol.

"(2XA) Notwithstanding any provision of the MARPOL Protocol,
and subject to aubparagraph (B) of thia paragraph, the requirement*
of Annex V to the Convention shall apply after 5 years after the
effective date of thi* paragraph to a ship referred to in paragraph
,"DXA).

"(B) This paragraph ahall not apply during time of war or a
declared national emergency.".

© Regulations — Section 3(c) of the Act to Prevent Pollution
from Shipo laamended to read as follows:

"(© The Secretary shall prescribe regulations applicable to the
ship* of a country not a party to the MARPOL Protocol, including
regulation* conforming to and giving effect to the requirements of
Annex V aa they apply under subsection (g) of section 3, to ensure
that their treatment is not more favorable than that accorded ships
lo parties to the MARP O L Protocol.".

SEC 210?.. POLLUTION RECEPTION FACILITIES.

(@) Detxilmination or ADEQUACY or T'ACiLmra.—Section 6(a) of
the Act to Prevent Pollution from Ships isamended-

(@ by inserting *{)>”immediately after “(@)'";

(2) in subsection (a*l), aa so redesignated, by striking "recep—
tion facilities of a port or terminal™ and inserting in lieu thereof
the following: "a port’s or terminal®s reception fecilities for
mixtures containing oil or noxious liquid substances"; and

(3) by adding at the end the following:

"(2) The Secretary, after consulting with appropriate Federal
agencies, shall establish regulations setting criteria for deter-

101 STAT. 1461

I\L. 100-220
Sec. 2103

31 USC 192

3B USC 196

IU-culttioiu
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P.L. 100220 LAWS OF 100th CONG.—IK( SESS. Dec. 29

Sec. 2103
mining the adequacy of reception facilities for garbage at a port
or terminal, and stating such additional measures and require—
ments aa are appropriate to ensure such adequacy. Persona in
charge of ports and terminals shall provide reception fecilities,
or ensure that such facilities are available, for receiving gar—
bage in accordance with those regulations.",

33 USC 1906 fb) Consideration or Number and Types Or Ships~ Section 6(b)
of the Act to Prevent Pollution from Shipo is amended by striking
"terminal," the first time ftappears and inserting in lieu thereof the
following: “terminal, and in establishing regulations under aubeec-
tion la) of this section,” and by striking “Seagoing ships" and
inserting in lieu thereof the following: "Bmps oi seagoing ship*"

© CrRTINncATE LsauAHei.- Section 6(c) of the Act to Prevent
Pollution from Ships isamended to read as follows:

"(cXI) If reception facilities of a port or terminal meet the require—
ments of Annex V to the Convention and the regulations
prescribed under subsection (aXl), the Secretary shall, oiler con—
sultation with the Administrator of the Environmental Protectidn
Agency, issue a certificate to that effect to ths applicant.

"(@ If reception facilities of a port or terminai meet the require—
ments of Annex V +to the Convention and the regulations
prescribed under subsection (aX2), the Secretary may, after consulta—
tion with appropriate Federal agencies, issue a certificate to that
effect to the person in charge of the port or terminal.

“3) A certificate issued under this subsection—

"(A) isvalid until suspended or revoked by the Secretary f
cause or becauss of changed conditions; and

“(E) shall b« available for inspection upon the request of the
master, other person in charge, or agent of a ship using or
intending to use the port or terminal.

"(@ The suspension or revocation of a certificate issued under this
subsection may be appealed tc the Secretary and acted on by ths
Secretary in the manner prescribed by regulation.".

(d Entry Denial — Section 6(e) of the Act to Prevent Pollution
from Ships isamended-

(@ by inserting "(1)" immediately after "(e)";

() by striking “(1)" and inserting in lieu thereof “(A)";

) by striking “2)" and inserting in lieu thereof "(B)";

(@ in subparagraph (A), aa so redesignated, by striking “the
MARPOL Protocol® and inserting in lieu thereof the following:
"Annexes land Il of the Convention™; and

() by adding at the end the following.

“(® The Secretary may deny the entry of a ship to a port or
terminal required by regulations issued under this section to*provide
adequate reception facilities for garbage if the port or terminal is
not in compliance with those regulations.".

]SUSC 1%7 SEC. IIW. VIOLATIONS.
(a) Ship Inspections.— Section 8(c) of the Act to Prevent Pollution
from Ships isamended by-
(@ striking "(D)" and inserting "(A)";
(@) striking "(2)" and inserting "(B)";
) inserting "(2)" immediately after “(c)”;
@ in the last sentence of paragraph i2) (as redesignated),
striking "If a report made under this subjection involves n ship,
other man one of United States registry or nationality or one

101 STAT 1462
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P.L. 100-220

Dec. 29 U.S.-JAPAN FISHERY AGREEMENT
Sec. 2108

operated under the authority of the United Staten, the™ and
inserting "The"; a:id

® inserting before paragraph () (aa redesignated] the follow—
ing: "(D) Thia subsection applies to inapectiona relating to pos-
flible violation* of Annex lor Annex Il to the Convention by any
seagoing ship referred to in section 3(nX2) of thia Act.".

() Ship Inspections Other Than at Port or Terminal .- Section
S of the Act to Prevent Pollution from Shipa ia amended by re—
designating subsection (d) aa subsection () and inserting after
subsection (¢) the following:

"(dXI) The Secretary may inspect a ship referred to in section
3(ax8) of this Act to verify whether the ship haa disposed of garbage
in violation of Annex V to the Convention or thiaAct

(2 Ifan inspection under thia subsection indicates that a viola—
tion has occurred, the Secretary may undertake enforcement action
under section 9 of thiaAct

«TcXl) The Secretary may inupect at any time a ship of United
Statea registry or nationality or operating under the authority of
the United States to which the MARPOL Protocol applies to verify
whether the ship has discharged a harmful substance or disposed of
garbage in violation of that Protocol or thiaAct

“(2) Ifan inspection under thia subsection indicates that a viola—
tion of the MARPOL Protocol haa occurred the Secretary may
undertake enforcement action under section 9 of thia Act.".

33 USC 1907.

SEC. not CIVIL PENALTIES. 33 USC 198

(@Payment for Ihformation —
(@ Information leading to conviction.— Section 9(a) of the
Act to Prevent Pollution From Ships ia amended by inserting
after the first sentence the following: "In the discretion of the
Court, an amount equal to not more than Vi of such fine may be
paid to the person giving information leading to conviction.".
(@ Information leading to assessment Or penalty — Sec—
tion 9(b) of the Act to Prevent Pollution From Ships iaamended
by adding at the end the following: "An amount equal to not
more than Vi of such penalties may be paid by the Secretary to
the person giving information leading to the assessment of such
penalties.".

() Reftrxnce ok Violation to Country or Registry or
Nationality — Section Xf) of the Act to Prevent Pollution from
Ships iaamended by striking "to that country™ and inserting “to the
government of the country of the ship"™* registry or nationality, or
under whose authority the ship iaoperating ™.

International

SEC. JIM. PROPOSED AMENDMENTS TO PROTOCOL. i
Section 10 of the Act to Prevent Pollution from Ships is %gﬁnslé lngo(rg.
amended-
(@ in subjection @), by striking "Inter-Governmental Mari—
time Consultative Organization” and inserting "International
Maritime Organization”; and
(@ in subsection (). by striking "Annex 1 or Il appendices to
the Annexes, or Protocol | of *he MARPOL Protocol® and
inserting "Annex I, Il, or V to tfie Convention, appendices to
<*hose Annexes, or Protocol Iof the Convention™, and by striking
"Inter-Governmental Maritime Consultative Organization™ and
inserting "International Maritime Organization”.

101 STAT. 1463
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SEC 2107. ADMINISTRATION AND ENFORCEMENT. REFUSE RECORD
ROOKS: WASTE MANAGEMENT PLANS: NOTIFICATION OF

CREW AND PASSENCERS.

(@ Administration and Enforcement,Generally — Section 4@)
of the Act to prevent pollution from shipo is amended to read a3
follows:

"(@ Unless otherwise specified in this Act, the Secretary shall
administer and enforce the MARPOL Protocol and this Act In the
administration and enforcement of the MARPOL Protocol and this
Act, Annexes I and Il of the Convention apply only to seagoing
ships.”?

(b) Refuse Record Books ;W aste Management Plans;Notifica—
tion of Crew and Passenceps — Section 4(b) of the Act to Prevent
Pollution from Ships isamended by-—

(@ inserting "(1)" after "(b)""; and

(2 adding at the end the following:

"(2) The Secretary of the department in which the Coast Guard i
operating shall-

“fA) within 1 year after the effective date of thia paragraph,
prescribe regulations which-

"(i) require certain ships described in section 3(axl) ©
maintain refuse record books and shipboard management
plans, and to display placards which notify the crew and
passengers of the requirements of Annex V to the Conven—
tion; and

*{iii) specify the shipo described in section 3(aXl) to which
the regulations apply;

"(B) seek an international agreement or international agree—
ments which apply requirements equivalent to those described
in subparagraph (AXi) to ail vessels subject to Annex V to the

" Convention; and

"(C) within 2 years after the effective date of this paragraph,
report to the Congress-—

"(i) regarding activities of the Secretary under subpara—
graph ®);and

*{i) if the Secretary has not obtained agreements pursu—
ant to subparagTaph (B) regarding the desirability of apply—
ing the requirements described in subparagraph (AXi) to ail
vessels described in section 3(@) which call at United States
ports.".

SEC. 2108. COMPLIANCE WITH INTERNATIONAL LAW.

The Act to Prevent Pollution from Ships isamended by adding at

the end the following:
“Sec. 17. Any action taken under this Act shall be taken in

accordance with international law ™.
Subtitle B—Studies and Report

SEC. 2201. COMPLIANCE REPORTS.

(a) In Genieral— Within 1 year after the effective date of tnia
section, and biennially thereafter for a period of 6 years, the Sec-
retary of the department in which the Coast Guard ia operating, in
consultation with the Secretary of Agriculture and the Secretary of
Commerce, shall report to the Congress regarding compliance with
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Anne* V to the International Convention for the Prevention of
Pollution from Ships, 1973. in United States water™.
() Report on Inability to Comply — W ithin 3 yean after theContracts.
effective date of thia section, the head of each Federal agency that
nDeratee or contracts for the operation of any ship referred to in
Jction 3(bXIXA) of the Act to Prevent Pollution from Ship* that
not be able to comply with the requirement* of that section

ahall report to the Congres* describing—
(D) the technical and operational impediment* to nchieving

that compliance;

(@ an alternative schedule for achieving that compliance aa
rapidly a* is technological ly feasible;

(3 the ships operated or contracted for operation by the
agency for which full compliance with section 3<bX2XA> is not
technological ly feasible; ana

@ any other information which the agency head consider*
relevant and appropriate.

© Congressional Action~— Upon receipt of the compliance
report under subeection fb), the Congress shall modify the applicabil—
ity of Annex V to ships referred to in section 3(bXIXA) of the Act to
Prevent Pollution from Ships, as may be appropriate with respect to
the requirement®* of Annex  to the Convention.

SEC im EPA STUDY OP METHODS TO REDUCE PLASTIC POLLUTION. 42 usc csl
fa) In GINXRAX_—The Administrator of the Environmental Protec— note.

tion Agency, in consultation with the Secretary of Commerce, shall

commence a study of the adverse e(Tecta of the improper disposal of

plastic article*! on the environment and on waste disposal, and the

various methods to reduce or eliminate such adverse effects.

fb) Scope or Study — A study under this section shall include the
following:

(@ A listof improper disposal practices and associated specific
filastic articles that occur in the environment with sufficient
requency to cause death or injury to fiah or wildlife, affect
adversely the habitat of fish or wildlife, contribute significantly
to aesthetic degradation or economic losses in coastal and water —
front areas, endanger human health or safety, or cause other

significant adverse impacts.

(@ A description of specific statutory and regulatory authority
available to tne Administrator of the Environmental Protection
Agency, and the steps being taken by the Administrator, to
reduce the amount of plastic materials that enter the marine
and aquatic environment

(3 An evaluation of the feasibility and desirability of sub—
stitutes for tho*e article* identified under paragraph (@,
comparing the environmental and health risks, cost*, disposabil—
ity, durabdity, and availabdity of such substitutes.

@ An evaluation of the impact* of plastic* on the solid waste
etream relative to other solid wastes, and methods to reduce
thoee impacts, including recycling.

() An evaluation of the impact of plastic* on the solid waste
etream relative to other solid wasto*, and method* to reduce
tho*e impact*, including-

(A) the itatu* of a need for public and private research to
develop and market recycled pla*tic article*;

(B) method* to f*cditat* the recycling of plastic material*
by identifying type* of plastic article* to aid in their *orting.

101 STAT. 1465
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