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Chapter 1. Introduction

In the Organic Act of 1916, Congress directed the National Park Service (NPS) to conserve the
scenery, natural and historic objects and wildlife in such ways and by such means as to ensure
their enjoyment by future generations. The accumulation of municipal solid waste and the de-
mand for its disposal threaten the resources and visitor-related values of National Park System
units. All units of the National Park System, whether urban or remote, are faced with the solid
waste management crisis.

Municipal solid waste includes discarded cans, bottles, leaves, lawn clippings, paper, plastic,
scrap metal, old tires, food waste and other items commonly referred to as garbage. This trash
and the resultant litter are a concern for all park units. Litter despoils the scenic vistas and
threatens wildlife that the National Park Service is charged to protect and encourages pests. The
cost of collecting and disposing of litter is a drain on already restricted budgets. This crisis
consists of diminishing landfill capacity both within and outside of National Park System units,
escalating costs of waste transport and disposal and increasing public resistance to siting solid
waste disposal facilities in their "backyard."

If current trends continue, the accumulation of solid waste in the United States is anticipated to
reach 193 million tons per year by the year 2000. Many landfills both in and outside National

Park System units will close in the next several years. New and proposed regulations make the
creation and operation of landfills much more difficult and costly.

The National Park Service can become a leader in the management of solid waste. Our role as a
leader should include new attitudes and actions towards solid waste disposal practices that will
promote a healthier environment, lessen the threat to natural and cultural resources and reinforce
our stewardship role as a leading preservation agency.

To respond to the solid waste management challenge, the National Park Service has adopted an
integrated approach to solid waste management by implementing the Integrated Solid Waste
Alternative Program (ISWAP). This program promotes complementary uses of a variety of
waste management practices to safely and effectively handle the solid waste stream with the least
adverse impact on human health and the environment.

The Integrated Solid Waste Alternative Program Manager’s Guide provides the background and
procedures for developing an Integrated Solid Waste Alternative Plan (ISWAP) tailored to each
park’s needs and includes information on related mandatory laws and regulations.

The guide does not address waste identified as hazardous under the Resource Conservation and
Recovery Act of 1972 (see NPS-77 and 40 Code of Federal Regulations (CFR) Part 261 and staff
directives for hazardous waste).



Chapter 2. Policy and Administration

Policy and Procedures

The National Park Service will implement sound solid waste management practices that reduce
the impact on landfills and park environments and promote cooperative efforts and interpretive
and educational programs. For specific NPS policy on solid waste management, see Appendix
A.

National Park System units will develop and implement a Site Integrated Solid Waste Alternative

Plan. Elements of the park plan should seek to maximum participation by including all applica-
ble and feasible actions described in Chapter 4, Integrated Solid Waste Alternative Program.

Responsibilities

Washington Office

The responsibilities of the Washington office (WASO) are as follows:

1. Develop policy and provide NPS guidance through the Management Policies, special and
staff directives and other guidance documents.

2. Develop and implement a WASO plan that supports the Integrated Solid Waste Alternative
Program.

3. Develop and implement servicewide programming, including training, interpretive and

administrative thrusts.

Regional Offices

The responsibilities of regional offices are as follows:

1. Provide overview, assistance, coordination and approval for ISWAPs prepared by field
units.

2. Develop and implement a regional office plan to support the program.



3. Submit biennial summary report to WASO on the status of ISWAP based on submission
of Park ISWAP programs

Park Units

The responsibilities for park units are as follows:

1. Develop and implement a park ISWAP which incorporates all applicable program ele-
ments discussed in Chapter 4.

2. Submit ISWAP to Regional Director for review and approval on a biennial basis.



Chapter 3. Solid Waste Management Issues

Municipal Solid Waste Stream

Currently, approximately 6,000 landfills are being used in the United States. At the current rate
of use, the Environmental Protect Agency (EPA) projects that by 1993 one-third of these landfills
will be closed because they are filled to capacity or cannot meet EPA or state regulations. New
facilities are not opening as quickly as old facilities are closing because of the difficulty of siting
new facilities. For 1988, the EPA estimates of the total MSW, 73% was sent to landfills, 13%
was recycled, and 14% was incinerated.

Every American generates approximately 4 pounds per day of municipal solid waste; this waste
includes durable goods such as appliances, but not cars or construction debris. This solid waste
totalled 179.6 million tons per year in 1988. In many parks, park solid waste is similar to munic-
ipal solid waste. Park housing and campgrounds generate waste similar to household waste, and
concessioners and administrative offices generate waste similar to business communities outside a
park.

The packaging component of municipal solid waste represented approximately 32% of the total
volume generated in the United States in 1988. Paper and paperboard products make up over
34% of the volume, or 34% by weight. Newspaper, corrugated boxes and office paper make up
the majority of this volume. Packaging includes materials made of plastic, paper, metal and
glass.

Leaves, grass clippings and other vegetative waste materials make up 18% by volume of the
MSW stream. Many park units also generate this type of waste. Food wastes make up another
7.4% by weight, but this waste, if not processed properly, can produce pest problems, vertebrate
management issues and human health concerns.

Although tires and oil make up a small percentage of the total volume, they pose many environ-
mental and human health risks. Whole tires hold stagnant water and may harbor populations of
mosquitoes which could potentially carry disease. Tire stockpiles may catch fire, releasing toxic
emissions to the air and oil-like liquids that may enter ground or surface water. Tires may be
recycled into retreaded tires, reclaimed rubber or incinerated for energy. Waste oil is often
disposed of illegally and enters sewage systems or ground or surface water. Oil can be repro-
cessed into lubricating oil and many other uses. Two-thirds of the 1.2 billion gallons of waste
oil generated yearly are currently recycled.



Metals make up 8.5% of the weight and 14% of the MSW volume. Metals include steel and
aluminum cans and durable goods. These products are highly recyclable and their reuse reduces
the demand for energy. Glass makes up 7% by weight and 2% of the MSW volume. Glass also
offers an excellent opportunity to recycle and eliminate much of this weight from the MSW
stream.

Plastics make up 9% of the weight and 20% of the MSW volume. Plastics are projected to in-
crease to 10% of the weight as they replace glass, metal and paper packaging and durable objects
like plastic lumber are being produced from recycled products. Currently, only 1% of the total
plastic wastes is recycled. Recycling efforts have centered on polyethylene terephthalate (PET),
which is used for soda bottles, and high density polyethylene (HDPE), which is used for milk
jugs. About 20% of the PET beverage containers are recycled. The technology and markets for
many other types of plastics recycling are growing, with a focus on polystyrene.

Energy and Resource Considerations

Recycling of materials reduces the amount of energy and raw materials consumed to make prod-
ucts; for example, 95% less energy is used to produce an aluminum can from an existing one
than from ore. In 1987, for example, the Aluminum Association says aluminum can recycling
saved 10 billion kilowatt/hours of electricity--enough to supply the residential electric needs of
New York City for over six months. Recycling 1 ton of paper saves the wood of 17 trees.
Glass containers (16 ounce) manufactured from 100% recycled materials consume 1/19th of the
British Thermal Unit (BTU), 1/14th (by weight) of the atmospheric emissions and 1/26th (by
weight) of the waterborne wastes when compared to the same container made from raw materials
(Franklin Associates 1989).

Degradable Products Issues

The degradable products issue, especially with regard to plastics, has recently come to the fore-
front of the solid waste management discussion. Many legislative bodies on the local and state
level have adopted laws mandating the use of bio- or photo-degradable plastics. At the same
time, environmental groups have called for a boycott of biodegradable plastics because of the
lack of information about environmental effects. The following information describes these de-
gradable products and the environmental concerns associated with these products.

Biodegradation occurs when enzymes secreted by microorganisms chemically break down materi-
als. These microorganisms are found in the soil, and biodegradation occurs when these microor-
ganisms contact the target products. These organisms require moisture to carry out this process.
Many products in the waste stream (65 %), such as paper, food wastes and yard wastes, are po-
tentially biodegradable. However, modern landfills strive to eliminate moisture to reduce the
production of methane gas and leachate, both of which need to be carefully controlled. Addition-



ally, a small percentage of the waste actually contacts soil, so the microorganisms necessary for
degradation are not present. In modern landfills, degradation occurs very slowly. As an exam-
ple, Dr. William Rathje, an anthropologist at the University of Arizona, has excavated numerous
landfills under various climatic conditions to examine degradation processes. He has unearthed
newspapers over 30 years old that are still readable.

Recently new plastic products, in sheet form (such as bags and film), have been introduced that
contain corn starch or vegetable oil. These products are being marketed as biodegradable. Ac-
cording to the Environmental Protection Agency, no field data supports the claims made by some
manufacturers that a starch-based plastic bag will be reduced to dust in four to five years, or that
the final products of degradation will be carbon dioxide, water and humus material. In addition,
no evidence exists indicating that biodegradable plastics will reduce the accumulation of munici-
pal solid waste in landfills or contribute to lessening the rate at which landfills are closing.

Photodegradation occurs when ultraviolet radiation (sunlight) attacks a weak link in the molecular
structure of the plastic. Photodegradation can be enhanced by developing new polymers that
contain photosensitive substances in the polymer chain or with resin additives that are photosensi-
tive and cause degradation of the plastic material. As in biodegradation, the plastics are designed
to break into smaller pieces--basically a plastic dust. However, photodegradable plastics entering
landfills will not be exposed to light for the amount of time necessary to degrade the products.
Studies suggest that plastics reaching the marine environment are often covered by marine organ-
isms that decrease the plastic’s exposure to sunlight and decrease the potential for photodegrada-
tion.

Questions remain unanswered with regard to the environmental impact of these degradable prod-
ucts. Is the residue from degraded plastics harmful to the ground or surface water supplies? Do
the physical by-products (i.e., the small pieces of un-degraded plastic) pose a threat to wildlife?
In addition to the obvious concerns associated with entanglement in and ingestion of plastics by
larger mammals and birds, the effects that the polymer molecules themselves will have on the
lower levels of the food chain are unknown.

Early findings show that degradable plastics, when mixed with plastics intended for recycling,
have a detrimental impact on the recycled plastic product. Recycled plastic products are general-
ly made into durable goods such as plastic lumber. If degradable plastics contaminate this mix-
ture, the same chemicals that enhance degradability would work to reduce the durability of the
product. Additionally, the promotion of degradable products encourages continuation of the
"throw-away" mentality and does little to promote the ideas of source reduction or recycling--
more realistic solutions to the MSW problem.

A promotion commonly used by manufacturers of degradable plastics is that they will reduce
litter problems. Photodegradation may occur within several weeks, but biodegradation may re-
quire several years. When litter is picked up regularly, these processes will not occur quickly
enough to decrease litter significantly. When no litter collection occurs, photodegradable
products may provide some benefit. However, observation of littering tendencies indicates that



the presence of litter may encourage additional littering. Also, the knowledge that certain prod-
ucts are degradable will be less discouraging to the behavior of littering.

Because of the concerns listed above, the National Park Service should not adopt an across-the-
board use of degradable plastic products at this time. The Environmental Protection Agency
does not support or oppose the use of degradable plastics, but also does not include them in their
"Agenda for Action." However, the EPA suggests some possible use for degradable plastics
including agricultural films and bags used in composting yard waste. Research is still being
conducted in these areas.



Chapter 4. Integrated Solid Waste Alternative Program

Program

The National Park Service has responded to the solid waste management challenge by establish-
ing waste management practices to safely and effectively handle the solid waste stream, with the
least impact on human health and the environment. These waste management practices include
an integrated approach of five major program elements of the Integrated Solid Waste Alternative
Program. All program elements work together to form a complete strategy to manage solid
waste in parks and NPS offices. Table 1 presents the overall management strategy for the Inte-
grated Solid Waste Alternative Program.

Table 1. Integrated Solid Waste Alternative Program Elements and Goals

_ Program Elements

Reduce the volume and toxacn
System umts

_ Source Reduc n

paperboard certain plastlcs, tires and used oﬂ

Pnor to recychng, mvestngate
arketabthty of materials.: : :

Waste Combustion Recognize the ramnfncatlons of waste combust:on facuhtles and be mvolved m
=  the local decision- makmg process that concerns such facilities. Thls option
‘may be necessary in areas with no suntable landfills. Stnve to attam best
ﬁfavaxiable control technology for plant constructlon e

Landfils Ensure that NPS- operated Iandﬁlls conform 0 aII apphcable federal state and
: : ' _ local laws, refrain from estabhshmg landfills i in Natlonal Park System units ex- _
~cept where no other alternatives exist and momtor the status of landfllls in. .
o the surroundmg communmes »

Outreach Form a partnershlp with federal state and local agencies and prwate orgamza- :
. tions and develop interpretative programs to promote sound solid waste man-
agement practuces both inside and out5|de Natlonal Park System umts




The five major program elements are grouped and presented in a hierarchial classification. The
ISWAP hierarchy is to be used as a conceptual tool for goal setting in developing and imple-
menting a local ISWAP. To most effectively address solid waste management problems at the
field level, parks should evaluate the program elements against park needs.

The hierarchy begins with source reduction and reuse to reduce both the toxic constituents in
products and the accumulation of large quantities of waste. Chapter 5 presents source reduction
issues and planning suggestions for a ISWAP.

The second rung in the hierarchy is recycling of materials, including composting of yard waste.
Recycling is near the top of the hierarchy because it prevents potentially useful materials from
being combusted or landfilled, thereby preserving resources and extending waste disposal capaci-
ty. Chapter 6 contains recycling issues and planning alternatives.

Although lower than source reduction and recycling in the hierarchy of desirable solid waste
management alternatives, waste combustion is useful in reducing the bulk (although not all) of
solid waste and may provide the added benefit of energy production. Chapter 7 presents basic
information on the technology that is used for reducing waste by using waste-to-energy (WTE)
facilities.

Landfilling, lower in the hierarchy than source reduction and recycling, is essential to handle
waste such as nonrecyclables and noncombustibles (see Chapter 8).

Woven throughout the hierarchy is the necessary element of community outreach/visitor informa-
tion and education. This outreach should provide the necessary information and education that
would result in greater support and involvement by the public for solving the solid waste man-
agement issues facing our Nation. Chapter 9 presents the community outreach program and
Chapter 10 contains information on working with others.

Strict adherence to a rigid hierarchy may be inappropriate for every park and should be based
upon the unique waste and demographic characteristics of each National Park System unit. For
example, Horseshoe Bend National Military Park in Daviston, Alabama, will more likely choose
a different mix of alternatives than Golden Gate National Recreation Area in the San Francisco
Bay Area.

Site Integrated Solid Waste Alternative Plan

Reducing the amount of waste that is produced and eventually discarded is an overall objective of
a ISWAP. Each park is responsible for identifying the means for accomplishing that objective.

The success of the program may not be measured in dollars. A reduction in waste to landfills,
source reduction in supplies or an active community education program that enlightens visitors or

10



neighbors to the environmental effects of waste management may be the "success" of your pro-

gram.

When planning alternatives for a ISWAP, each park should consider the following factors:

1.

Identify where park waste comes from

Visitor

¢ Staff (office and maintenance goods)
Employee residential

Concession generated
Permittee/leases
Inholders/subsistence users

¢ Contractors

External sources

Each of these sources should, in turn, identify their waste components to examine the
possibilities of reduction. In some cases baseline data generation may require several
seasons to track high/low generation levels.

Develop goals and objectives for the overall program once waste reduction methods are
identified; define the incremental stages of progress toward the objectives and schedule
for their accomplishment.

Review the plan on a regular basis with the park staff and ISWAP coordinator to identify
successes and failures. This review could include a revision of the goals/objectives and
the schedule of accomplishment.

Procedures for Servicewide Implementation

1.

2

Identify regional and park coordinators.

Establish and present training sessions and the program for regional and park coordinators
and park Superintendents.

Present objectives at servicewide and regional conferences (i.e., Regional Directors,
Associate Regional Directors, Superintendents, Division Chiefs).

Procedures for Regional Offices and Park Implementation

1.

Identify ways to accomplish source reduction and to minimize waste including reuse of
existing materials.

1
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Survey your solid waste stream and determine which materials are recyclable.

. Identify nearby markets where products are recycled (where possible, tie into existing

community efforts, park concessioner efforts, General Service Administration (GSA)
Recycling Program, etc.).

. Compost leaves, grass clippings, saw dust, where practical; chip brush/branches and use

for trail maintenance/compost. (Refer to Chapter 6, Composting, for reference to exotic
species management concerns).

Establish recycling programs in employee housing areas and park campgrounds/picnic
areas.

Use and promote the use of recycled products.

. Reinforce ISWAP efforts through regional conferences or zone meetings of those parks

with ongoing efforts.

. Share successes through the Maintenance Newsletter/MM Bulletin Board.

. Use electronic mail/computer network for regular updates from areas that are implement-

ing the program.

. Include the ISWAP review in the Operations Evaluation review.
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