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EXECUTIVE SUMMARY

Litter isastubborn and costly solid waste management problem that affects Forida's economy,
environment, and quality of life. State agencies, local governments, and the business community spend
millions of dollars each year to clean up litter on roadsides, city streets, loading docks, parking lots,
public lands, rivers, streams, beaches, parks, and recreation aress.

The economic consequences of ungghtly litter are far-reeching. To cdculate the tota annua
costs of cleaning up litter throughout the State, it would be necessary to include the labor costs of
thousands of smal and large businesses cleaning up their sdewalks, parking lots, and loading docks on
adaly basis; the costs of code enforcement and litter control personnd at the county and city levels; the
Florida Department of Trangportation's costs associated with the maintenance of roadsides throughout
the state; and the efforts of thousands of volunteers who clean up adopted roads and parks.

In 1993 the Horida Legidature established a 50% litter reduction god for the period of January
1, 1994 through January 1, 1997. The Legidature directed the Florida Center for Solid and Hazardous
Waste Management (the Center) to develop ascientificdly reliable methodology and to conduct annua
surveys to measure the state's progress toward the litter reduction god.

This report presents the results of the 1996 study. Analysis of the datafor 1994, 1995, and
1996 has indicated that the amount of litter long Floridals roadsides has remained fairly stable.

While roadsdes are not the only places where litter accumulates, they are a useful indicator of
the amount of litter in the environment. 1n 1996, the Center surveyed 10 roadside Sitesin each of
Floridas 67 counties, for atotal of 670 sites. The survey counted 42,047 large and smdl litter items
and classified them into 86 categories. The survey covered 134,000 linear feet, or more than 25 miles
of roadway. Taking into account the total area of the 670 Sites, the survey covered more than 3.1
million square feet dong Florida's roadways.

Maior Large Litter Categories

Adherence to a uniform system of litter identification is essentia because of the need to
compare the data collected in the annud surveys. Through pilot studies, the Center identified 72
categories of large litter. For purposes of comparison, the 72 large litter categories can be grouped into
eight mgor categories.

Beverage Containers include dl types of containers seded by the manufacturer and used for
beverages, including duminum cans, glass and plagtic bottles, gable-top containers, foil
pouches, and aseptic drink boxes. Beverage containers accounted for 16.72% of large litter
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itemsin 1996.

Non-Beverage Containers include jars, bottles, boxes, cans and lids which are not related to
any type of beverage. Non-beverage containers accounted for 2.03% of large litter itemsin
1996.

Product Packaging includes dl types of packaging associated with a product when it is
removed from the shdlf at aretail store. Product packaging accounted for 12.69% of large
litter itemsin 1996.

Outer Packaging includes bags or boxes into which items from stores or restaurants are placed.
Outer packaging accounted for 4.92% of large litter itemsin 1996.

Take-Out Food Items include packaging and other items associated with food that may be
consumed in avehicle or avay from the home. Take-out food items accounted for 22.59% of
large litter itemsin 1996.

Printed Paper Items include newspapers, books, magazines, advertisements, school or business
papers and lottery tickets. Printed paper items accounted for 5.48% of large litter itemsin
1996.

Debris Items include congtruction debris, vehicle debris, tire pieces and homeitems
(appliances, furniture, clothing, etc.). Deébris items accounted for 19.87% of large litter itemsin
1996.

Miscellaneous Items include dl items that cannot be specifically identified, such as items made
of paper, paperboard, cardboard, plagtic, plastic film, poly styrene foam and glass.
Miscellaneous items accounted for 15.75% of large litter itemsin 1996.

One of the mgjor categories, beverage containers, has shown a notable reduction in percentage

of totd large litter. Beverage container items accounted for 21.07% of large litter itemsin 1994,
16.59% in 1995, and 16.72% in 1996. Debrisitemsincreased somewhat; they accounted for 14.90%
in 1994, 20.73% in 1995, and 19.87% of large litter itemsin 1996. The other mgjor categories have
remained fairly congstent during the three annua surveys.

Large Litter by Materid Type

For purposes of comparison, the 72 categories of large litter were grouped by materid type. A

decrease was seen in duminum, while the results for the other materia types were fairly consstent with
previous years.



In 1996, paper items were the most numerous, accounting for 29.46% of large litter items
identified. "Mixed" items, made with more than one materid where the materias are not bonded
together, accounted for 32.17%. Plagtic items were the third most numerous, accounting for 23.34%
of large litter items in 1996. Aluminum items accounted for 8.63% of large litter itemsin 1996, down
from 10.20% in 1995 and 12.80% in 1994. Glass items accounted for 5.42% of large litter itemsin
1996. Materids accounting for less than 1% of large litter were sted and "composites,” which are
made with more than one materid where the materids are bonded together.

Smdl Litter Categories

Items smdler than 4 square inches are classfied ether as specific items (cigarette butts, candy
wrappers, bottle caps, straws, plastic film, polystyrene foam peanuts) or as"pieces’ of amateriad (glass,
paper, hard plagtic, polystyrene foam, rubber/tire, duminum, other metal). Cigarette butts, the most
numerous smal litter item, accounted for 23.86% of small litter in 1996, down from 25.37% in 1995
and 33.45% in 1994. Glass pieces accounted for 21.44% in 1996, up from 18.56% in 1995 and
8.89% in 1994. Paper accounted for 13.18%. Each of the remaining small litter categories contributed
less than 10% to the overdl totd of amdl litter items.

Comparison of 1996 Data with Previous Y ears

The results of the 1996 roadside litter survey indicate that evidence of an overal reduction in
litter isinconclusve. For large litter, a 4% reduction from 1994 to 1996 was not Satigticaly significant
because of the £11% variability of the data

For smdll litter, an increase of 24% from 1994 to 1996 was satistically sgnificant, but this
result should not be viewed as an increase in litter overadl. Mogt of the amdl litter items identified in the
survey are broken or mulched pieces of large litter.

While smdl litter is persgtent in the environment, it isthe large litter items that are more visble
from passing cars. Large litter can be more effectively targeted in prevention and education campaigns,
and an eventud reduction in large litter can be expected to produce areduction in small litter.



1. INTRODUCTION

1.1 OVERVIEW

In 1993 the Horida Legidature established a 50% litter reduction god for the period of January
1, 1994 through January 1, 1997. The Legidature directed the Forida Center for Solid and Hazardous
Waste Management (the Center) to conduct annud litter surveys to measure progress toward that god.

Thisreport presents the results of the third annual roadside litter survey, which the Center
conducted in 1996. Two previous reports presented the results of the 1994 and 1995 surveys.

The Center based its methodology on roadside litter because roadsides serve as a good
collection point and indicator of the amount of litter in the environment. Roadsides are rdletively
gandard on a statewide bass and a gatisticadly vaid sampling program for roadsdes was relatively
easy to develop. Since roadsides are easy to access and measure, mogt litter surveys conducted in the
United States have focused on roadsides as a point of litter measurement.

Chapter 2 of this report summarizes the methodology used in the roadside survey. Chapter 3
presents the results of the 1996 roadside survey. Chapter 4 presents the data analysis. Chapter 5isa
discussion of the survey results. Appendix A, Roadside Litter Study Procedures Manud, presentsthe
step-by-step procedures the Center's survey technicians used to select the survey sites and collect the
data. Appendix B presents the results of a beach litter survey conducted by the Center in 1996.

1.2 FLORIDA'SLITTER REDUCTION GOAL

In 1988, the Florida Legidature revised the 1971 FHorida Solid Waste Disposd Act and
changed the way solid waste was managed in Florida. The 1988 Solid Waste Management Act
established an Advanced Disposd Fee, a one-cent fee a the retail level on dl rigid containers that had
not achieved arecycling rate of 50% in the state. As part of a 1993 rewrite of the 1988 Solid Waste
Management Act, the Legidature revised the Advance Disposa Fee and, among other things,
established agod of reducing litter by 50% from January 1, 1994 through January 1, 1997.

The Legidature aso directed Keep Florida Beautiful, Inc. (KFB) to assst with the
implementation of the Horida Solid Waste Management Act. To help reduce litter and marine debris,
the Legidature established KFB as aworking public/private partnership and designated KFB asthe
organization to coordinate Floridas efforts to reduce litter and marine debris by 50%. KFB uses
mass media campaigns to create awareness about preventing litter. KFB, the



date affiliate of Kegp America Beautiful, Inc., works with affiliate organizations & the local
level to encourage individuas, organizations and businesses to prevent littering and clean up their
communities.

The Legidature designated the Center as the entity respongible for measuring progress toward
the goa of reducing litter and marine debris by 50%. The Legidature appropriated $200,000 to fund
the development and implementation of a basdine litter and marine debris survey. The Center entered
into a contract with the Forida Department of Environmental Protection in 1993 for the development
of the survey.

A review of litter udies conducted in other states indicated that there are two approaches for
documenting litter. One gpproach is to document "accumulated litter,” which islitter at aSte at the
time acount ismade. Ancther gpproach isto measure "fresh litter," which is litter that accumulates
aong the roadside shortly after the accumulated litter has been cleaned from the Site. Measuring fresh
litter requires consderable effort as the Ste has to be cleaned and then recleaned at periodic intervals.
Measurements of fresh litter are aso subject to a higher degree of variability asthere are fewer litter
itemsto count. Therefore, the Center designed a methodology that measures accumulated litter.

1.3THE LITTER STUDY ADVISORY COMMITTEE

The Legidature directed the Center to design and implement the study and required that a
seven-member Advisory Committee be established to advise the Center on the design and
implementation. Members of the Advisory Committee during 1996 were representatives of business,
indugtry, loca government, and environmenta interest groups.

Chair:
Ivan Lawyer, Executive Director, Business and Industry Recycling Program

Members:

Dwight Adams, Professor, University of Horida, Gainesville, and Chair, Serra Club Nationd
Solid Waste Committee

Doug Bruce, Carlton Fidds law firm, Tallahassee

Chet England, Group Director, Quality & Food Safety, Burger King Corp., Miami

Beth Kidder, Consumer Advocate, Florida Public Interest Research Group, Tallahassee

C.E. (Buddy) Rogers, Jr., Vice Presdent, Coca-Cola Enterprises, Hollywood

Norm Thomas, Alachua County Solid Waste Coordinator, Gainesville

14 MARINE DEBRISSTUDY

The 1993 legidation caled for a50% reduction in litter and marine debris. The measurement
of marine debris presents chalenges not encountered in the measurement of roadside litter. Marine



debris studies can be extremely costly due to the need for boats and specidized equipment. Therefore,
in May and June of 1995, the Center conducted a pilot sudy of beach litter using a method adapted
from the roadside litter sudy. Survey technicians visited public-access beaches in 14 Atlantic and Gulf
of Mexico counties. The Litter Study Advisory Committee asked the Center to conduct a similar study
in 1996. Theresults of the 1996 beach litter survey are reported in Appendix B.



2. ROADSIDE LITTER METHODOLOGY

2.1 OVERVIEW

This chapter summarizes the methodology used to collect the data for the 1996 roadside litter
study. Appendix A of thisreport provides a more detailed description of survey procedures, including
the materials and forms used in gathering the data and step-by-step explanations of the procedures.
The development of the methodology was described in more detail in the 1994 Florida Litter Study

report.

2239 TE SELECTION AND LOCATION

During thefirgt year of the study, the Center selected the county as the geographic unit in which
random sites would be located. 1f the Center had used a popul ation-based Site salection approach,
stes would have been concentrated in urban areas with large populations and many areas of the Sate
would not have been surveyed.

In 1994, the survey sample consisted of four Stesin each of Florida's 67 counties, for atota of
268 dtes. After dataandlyss of the 1994 results was completed, project statisticians recommended
increasing the number of survey Sitesto reduce Statistica variability to an acceptable level. The 1995
and 1996 studies included 10 survey sitesin each county, for atota of 670 Sites each year.

2.2.1 Random Site Selection

The Center adopted a randomized ste sdlection methodology with assstance from Info Tech, a
datigical consulting firm in Gainesville, Horida. Sites were located on FHorida Department of
Transportation Generd Highway Maps using a patidly random sample of coordinates, given to the
nearest 1/4" to enable easy location using aruler.

Info Tech used a SAS computer procedure to randomly select alist of map coordinates and a
random directiona (N,S,E, or W) to proceed from the random point. From the random point, if a
coordinate did not fal directly on a hard-surfaced numbered or named road, then the designated
direction (N,SE, or W) was followed from the random point to the first hard-surfaced numbered or
named road. The procedure was repeated for each Site. Although 10 sites were to be surveyed in
each county, additional sites were selected as potentid replacements for Sites that might have to be
regjected based on the criteria described below. This methodology provided a consstent and Statisticaly
useful random sample.

The dte selection procedure included severd precautions to avoid any possible biasin Ste
location due to a surveyor selecting either clean or littered Sites for the survey. Survey staff wrote
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directions to each Site to ensure that surveyors would not drive by and thus "preview" any of the first 10
gtes. Thelocations of "replacement” sites did not gppear on the surveyor's map and the surveyor was
unaware of their locations. Those Stes were photocopied from the master map and cutouts of each Site
were placed in sedled envelopes to be opened one at atime in numerical order as needed after the
surveyor had visted the first 10 Stes. These procedures ensured that the surveyors would gpproach
each dte with no previous knowledge of the condition of the Site.

2.2.2 SitelLocation

Surveyors followed the directions provided and selected a reference point at which to begin
recording the mileage. Surveyors used hazard lights and roof flashers when gpproaching a Site to gain
the attention of following traffic so that they could pull off onto the roadside safely. If the surveyor was
not able to pull off the road because of a curb, the surveyor would continue to drive and look for a
place to pull off within the next mile. If it was not possible to pull off within one mile of the origind
darting point, the Ste was rgjected. (See Section 2.4 for alist of Ste rejection criteria) The mileage to
the ste was documented if it was moved from the origind mileage location due to acurb. If the site
was not found due to inaccurate maps or mismarked roads, the Site was rejected.

23S TELENGTH AND WIDTH

Prior to the first year of the study, it was determined that a Site length of 200 feet dong one sde
of aroad would provide adequate data for the survey. The decision to survey only one side of the road
was based on concerns about surveyor safety associated with crossing ahighway or a median.

Danid Syrek, aresearcher who has conducted numerous litter studies and who conducted a
litter survey in FHoridain 1989, reported that the average roadside width in Florida was 18 feet.
However, using afixed width for al steswould result in a bias againg Stes having awidth lessthan 18
feet. Some urban sites, for example, have a curb and gutter configuration with amore narrow section
of right-of-way than rurd dtes. Also, some litter items, such as plastic bags and paper, tend to blow
beyond the set width of the site and be trapped in a feature such as afence, aline of tal grass, or brush.

To accurately account for differencesin litter accumulation associated with ste width, haf the
gtesin the sudy have afixed width of 18 feet and half the Sites vary in width from 1 to 40 feet. The
width is measured from the edge of the paved surface where the pavement meets the grass or soil. The
width of the variable Stesis determined by the presence of alitter catchpoint, such asafence or aline
of tdler grass; if none exigts, the maximum site width is 40 feet.






24  SITEREJECTION CRITERIA

After the surveyors determined whether the Site was a fixed-width or variable-width site, they
visualy ingpected the dite to determine whether any e ement was present that would make the Ste
unsuitable for indluson in the sudy. The regjection criteriaincluded:

1) surveyor safety and security concerns,

2) congruction on Site,

3) dtelocation on abridge,

4) highway cleanup crews within one mile of the Site,

5) evidence of Adopt-A-Highway litter cleanup activity within the Ste,

6) mgority of Ste submerged in water,

7) dtelocated on an intergtate highway within one mile of an interchange, and
8) no grass or soil on the right-of-way

2539TE SET-UP

Once a site was accepted, the surveyor documented the Site's exact location by noting the
mileage from the reference point and additions to the driving directions that would alow the Ste to be
located again.

The beginning point of the Site was established by painting an X on the edge of the roadway
opposite the front driver's-Sdetire of the surveyor's vehicle and measuring 50 feet from the X. This
method prevented any bias that might result from determining the Sarting point in a subjective manner
that might either include or exclude litter items from the survey ste.

Surveyors placed alarge paint dot at the beginning point (O feet), a 6-inch line perpendicular to
the road a the midpoint (100 feet), and alarge paint dot at the endpoint (200 feet) of the Ste. The
width of the Ste was measured from each of the three marks according to the Site type conventions
described in Section 2.3 above. A stake was placed at each site boundary point and in the absence of
aboundary or catchpoint, a string was sretched dong the stakes to establish adidtinct, visble
boundary. The use of the string dlowed surveyors to accurately judge whether or not alitter item was
within the site.

26 LITTER CLASSFICATION

Forida's abundant rainfdl and warm climate require that roads des be mowed frequently.
Mowing roadsides causes litter to be chopped into small pieces and agreat dedl of litter is effectively
"mulched" through the mowing process. Once litter has become chopped, identification of the litter is
much more difficult.



One of the gods of this study isto identify the composition of litter. Therefore, adecison was
made to classfy items greater than or equd to 4 square inches as "large litter” items smdler than 4
square inches as "smadll litter." This methodology tracks a study done in Oregon in which litter was
measured in various pre-established szes. In generd, large litter items are much easer to assgnto a
category than are small litter items. Round, square, and rectangular wooden templates were
condructed to ad the field Saff in determining whether an item was alarge litter or smdl litter item. The
Litter Study Advisory Committee encouraged the Center to include the measurement of small litter,
specificaly cigarette butts.

2.7LARGE LITTER SURVEY

Large litter was surveyed over the entire Site. For the large litter survey, the surveyor began at
the corner of the Ste nearest to his or her vehicle and walked through the Ste in a meandering fashion.
The surveyor recorded on a tape recorder a description of each piece of litter observed on the Site that
was equd to or larger than 4 square inchesin Size. Each Ste was surveyed twice by making two
Separate passes, one beginning at the side nearest the vehicle and the second pass going back toward
the vehicle. This method provided a check on the surveyor's accuracy. Items not visible on the first
pass because of the light or lay of the grass might be visible on the second passin the opposite
direction. An average was taken of the items counted on the two passes.

In addition to describing the litter items, surveyors recorded information about evidence of
mowing, grass height, whether the Ste was a part of an Adopt-A-Highway or smilar program, whether
atraffic agnd was visble from the site, and whether there was a fast food or convenience store within a
mile of the dite. Surveyors transcribed the recorded data on a data sheet within aweek of conducting
the survey.

28SMALL LITTER SURVEY

Surveying smdl litter over the entire Site would have taken consderable time and would have
dramatically increased the cost of conducting the survey. Prior to conducting the first study in 1994,
Center gaff determined that data on smdll litter quantity and composition could be accurately collected
by surveying three 1-foot by 15-foot transects within the Site.

The transects were located at the beginning point, midpoint, and endpoint of the Ste. Using a
1-foot by 5-foot PV C frame, the surveyor placed the 1-foot edge of the frame along the roadway's
edge a the Ste's beginning point and recorded the smdl litter that wasingde the frame. Then the
surveyor flipped the frame and again surveyed the 1-foot by 5-foot areawithin the frame for smal litter.
The surveyor then flipped the frame again and surveyed the smal litter, for a maximum transect area of
15 feet square feet. The procedure was repeated at the midpoint and endpoint of the site. If a transect
was less than 15 feet wide, aflip was diminated to accommodate the reduced site width.



29LITTER CATEGORIES

Seventy-two categories of large litter were identified in the 1994 survey. Those categories
have been used in each subsequent year. Adherence to a uniform system of litter identification is
essential because of the need to compare the data collected in the annua surveys.

Fourteen categories of small litter were identified. Most of the smdll litter categories are based
on materid type because of the difficulty of identifying avery smadl piece of what in many caseswasa
larger item. For example, apiece of aglass bottle or container smdler than 4 square inches was
identified as a"glass piece.”

29.1 Largelitter Categories

Table 2.1 ligs the 72 categories of large litter items and includes examples of the common items
within each category. The categories are listed in the order in which they appear on the data sheets.
The examples listed are not dl-inclusive but are intended to clarify the procedure used to categorize
items based on their origind intended use.

29.2 Small Litter Categories
Smal litter items were identified based on the following categories.

Aluminum pieces

Bottle caps

Candy wrappers

Cigarette butts

Glass pieces

Metd pieces (other than duminum)
Paper pieces

Plagtic pieces (hard plastic)
Madtic film

Polystyrene peanuts
Polystyrene pieces
Rubber/tire pieces

Straws

Other



Table2.1 Examples of Litter Itemsfor the 72 Large Litter Categories

BEVERAGES

Beer cans
beer, malt liquor, or malt beverage

Beer bottles
beer, malt liquor, or malt beverage

Soda cans
carbonated beverages such as cola, ginger ale, etc.

Soda glass bottles
carbonated beverages such as cola, ginger ale, etc.

Soda plastic bottles
carbonated beverages such as cola, ginger ale, etc.

Sports/other cans
fruit or vegetable juices, iced teas, health shakes, health

drinks, chocolate drinks, bottle water, etc.

Sport/other glass bottles
fruit or vegetable juices, iced teas, health shakes, health
drinks, chocolate drinks, bottle water, etc.

Sports/other plastic bottles (NOT HDPE)
fruit or vegetable juices, iced teas, health shakes, health
drinks, chocolate drinks, bottle water, etc.

Wine/liquor glass bottles
wine, wine coolers, liquor, and also pre-mixed, pre-
packaged liquor drinks such as whiskey and lemonade

Wine/liquor plastic bottles
wine, wine coolers, liquor, and also pre-mixed, pre-
packaged liquor drinks such as whiskey and lemonade

Milk jugs/water/juice (HDPE)
clear or yellow HDPE containers that hold milk, juice,
tea, water, etc.

Gabl e top container
paper cartons that contain milk, tea, orange juice, milk
duds, etc.

Foil pouch
pouches made of a combination of plastic and foil that
contain fruit drinks, etc.

10

Aseptic box
drink boxes made of a combination of paper, plastic, and

foil that contain fruit juice, punch, milk, health drinks,
etc.

Broken glass container
any broken glass beverage container

Six pack plastic ring
plastic rings holding beer, soda or other containers
together

CUPS

Plastic
any plastic cups not intended for reuse

Plastic reusable
thick plastic cupsintended for reuse such as souvenir
cups often with pictures on sides of cup

Polystyrene foam cups

cups from restaurants, take-out food, convenience
stores, etc. composed of various types of polystyrene
foam

Paper
cups from restaurants, take-out food, convenience

stores, etc. composed primarily of paper

Plastic lids
various types of plastic lids used on beverage cups or
other containers

BAGS

Plastic retail
bags from retail, convenience, grocery stores, etc.

Paper retail
large paper bags, grocery, office supply store, clothing

store, other

Paper small
small paper bags, fast food, restaurant, convenience,
other

Feed
animal feed or litter bags composed of paper, plastic, or
amix of thetwo



lce
plastic ice bags

Zipper/sandwich
plastic bags that have a zipper seal or are pleated

sandwich bags

Plastic other
any other plastic bags such as garbage bags, bread
bags, newspaper bags

Paper other
any other paper bags

CONTAINERS

Corrugated cardboard boxes
corrugated cardboard boxes such as pizza boxes,
storage boxes, etc.

Paperboard boxes
any container composed of alow density paperboard

material such as cereal, pastry, or deli boxes, chicken
buckets, french fry cartons, egg cartons, etc.

Paper beverage casing
beverage cases of either paperboard or corrugated
cardboard such as 12, 18 or 24 pack casings

Polystyrene foam clam shell
polystyrene foam clam shell container such as egg
cartons, restaurant carry out, hamburger boxes, etc.

Plastic clam shell
plastic clam shell container such as restaurant carry out
and hamburger boxes

Plastic jars/bottles/boxes

plastic containers used to contain awide variety of
products such as peanut butter, pill bottles, oil bottles,
etc.

Glassjars/bottles
glass containers used to contain awide variety of

products

Cans - steel
steel cans containing food as well as other products
such as household paint or chemicals

Cans - aluminum
aluminum cans containing food as well as other
products such as household paint or chemicals

1

Lids
any screw on, pop down, or metal lidto abottle, jar,
can, aerosol can, etc.

Aerosol can
aerosol cans used to contain air freshener, paint, hair
spray, hair mousse, etc.

FOOD WRAPS

Paper
paper wraps such as take-out food wrappers, freezer

paper, etc.

Paper/Foil Composite
primarily food wraps that are paper and foil combined
such as some hamburger wrappers

TRAYS

Polystyrene foam
meat, fruit, bakery trays, etc.

Paper
any tray made of a heavy paper or paperboard such as

produce trays

FAST FOOD EXTRAS

Condiments packages
catsup, mustard, duck sauce, etc.

Utensils
plastic spoons, forks, knives, etc.

PLATES

Paper
take-out food or picnic plates, etc.

Polystyrene foam
take-out food or picnic plates, etc.

Plastic
take-out food or picnic plates, etc.



PACKAGING

Snacks
any snack food packaging such as chip bags, gum
wrappers, candy bar wrappers, cookie bags, etc.

Plastic

plastic packaging not mounted to paper where, during
manufacturing, the product is placed in and the plastic
seal ed around the whole product such as shrink wrap

packaging on batteries or soft drinks, ramen noodles,

cookie trays, etc.

Paper
paper packaging that is used for either the package itsel f

such as cookie or sugar bags or as packing material
such as crinkled paper used inside a box to cushion
contents

Plastic/paper combo
a combination of paper and plastic packaging such as
battery packaging or mounting hardware for pictures

Polystyrene foam

polystyrene foam packing used as cushioning material
used to protect products (not polystyrene foam
peanuts)

Foil

sealable foil wrap used for packaging, toner wrapping,
toaster pastry wrappers, etc.

PAPER

Towel/napkin
paper towel, napkins, tissue

Lottery
lottery tickets and ticket forms

Newspapers/books/magazines/advertisements
pieces or entire items

Stationery/school/business
letters, school papers, hand written receipts, cash
register receipts, business cards, etc.

TOBACCO

Cigarette/cigar
cigarette/cigar related items such as cigarette/cigar

boxes, cartons, packages, films from packages, cigar
wrappers

12

Dip/chew/snuff
containers, pouches, snuff boxes and other related

nonsmokabl e products/packaging

FOIL/PIE TINS

Foil/pietins
foil food wraps, ready made pietins

MISCELLANEOUS

Miscellaneous
items whose original use cannot be identified are
classified by the following material types:

paper film

paperboard polystyrene foam
cardboard  glass

plastic

Construction debris

construction related material s such as lumber, insulation
material, road construction materials, PV C piping, tarps,
etc.

Vehicle
parts of avehicle such as reflectors, name plates, hub
caps, etc. but NOT tire pieces

Tires
wholetires, pieces of tires, or inner tube pieces

Home items
clothing, records, videos, china dishes, appliances,
toys, cigarette lighters, matches, etc.



210 PHOTOGRAPHS

Photographs were taken at each Ste to provide documentation of the site and to enable
someone to locate the Site in the future if necessary.

211 DATA TRANSCRIPTION AND ANALYSIS

Surveyors transcribed their Site data onto data sheets within one week of data collection. The
survey tapes are kept on file as a permanent record of the origina data collection. Information from the
data sheets was later entered into a Foxpro 2.6 database. The Center subcontracted with Info Tech, a
datistical consulting firm, for the analysis of the data. Results are presented and discussed in Chapters
3 and 4 of thisreport.

212 QUALITY CONTROL

Two of the 10 survey stesin each county were surveyed a second time by a qudity control
surveyor within 24 hours of the origina survey. Quadlity control surveys were conducted without prior
notice to the origina surveyor. The qudity control surveyor checked the location and dimensions of the
gte (evident from the paint dots used to mark the ste) and performed large and smal litter surveys.

The qudlity control procedure ensures that Sites are located accurately in accordance with the
random sdlection procedure and that the site setup and litter item surveys were conducted uniformly
and consigently. Variaionsin litter item counts are expected due to factors such as weether (especidly
wind), mowing, and newly accumulated litter. Discrepancies during the 1996 survey were deemed
acceptable.

The transcription of the collected data aso was checked. For each surveyor, severa tapes
were re-transcribed by a qudity control surveyor and compared with the surveyor's data sheets to
check the accuracy of data transcription.

213 TRAINING

In amultiyear study, the methodology must be followed gtrictly from year to year to ensure that
the data can be compared. Prior to the 1994 survey, the Center had determined that hiring and training
paid employees rather than relying on volunteers would help to ensure quaity and consstency in the
collection of the data

In 1996 the Center hired six surveyors as temporary employees for gpproximately 10 weeksto
conduct the roadside survey. The Center designed a comprehensve week-long training program based
on the Roadside Litter Survey Procedures Manua (Appendix A). The training program included
classroom sessons a the Center's offices in Gainesville as well asfield sessons at selected urban and
rurd Stesin and around Gainesville. In 1996 the training was conducted by the same litter surveyors
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who conducted the training in 1995. Those surveyors had dso participated in the first survey in 1994.
3. RESULTS

3.1 OVERVIEW

The 1996 survey counted 32,633 large litter items and 9,414 small litter items.
Surveyors vidted 10 sitesin each Florida county for atota of 670 Sites. The survey covered 134,000
linear feet, or more than 25 miles of roadway. Taking into account the total area of the 670 Sites, the
survey covered more thn 3.1 million square feet dong FHorida's roadways.

This chapter presents the results in severd formats. Frst, the digtribution of large litter itemsis
presented, followed by breskdowns according to materid type and mgor category. Then the small
litter results are presented. The chapter then presents the Site characterigtics for the 670 Sites surveyed.
The data andysis is presented in Chapter 4.

32LARGELITTERRESULTS: DISTRIBUTION BY ITEM

Table 3.1 presents, in descending order, the digtribution of the large litter items identified in the
1996 study. The table includes datafor 1994, 1995, and 1996 to alow comparisons between the
three years. Increases and decreases for each category over the three years of the study have not been
datisticdly analyzed; therefore, no conclusions should be drawn asto the Satistical significance of an
increase or decreasein any given item. The datafor 1994 and 1995 are provided to alow for
anecdotal comparisons only.

* Thefirg column ligsthe large litter item categories.

»  The second column shows the averaged number of items found in 1996 in each category.
To achieve ahigh leve of accuracy, the methodology requires surveying each Ste twice.
The two sets of data are recorded as "Pass 1" and "Pass 2" and the two counts are
averaged. The number is not rounded after averaging.

* Thethird column presents the percentage of total large litter items for each category in
1996. For example, vehicle and tire debris accounted for 9.89%% of dl large litter itemsin
1996.

» Thefourth column represents the percentage of tota large items for each category in 1995.
For example, vehicle and tire debris accounted for 11.80% of dl large litter itemsin 1995.

» Thefifth column represents the percentage of totd large litter items for each category in
1994. For example, vehicle and tire debris accounted for 9.05% of dl large litter itemsin
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1994.

Table3.1 Distribution of LargeLitter Items

RANKING BY 1996 1996 1995 1994
LARGE LITTER Average % of % of % of
CATEGORY passesl & 2 large litter large litter lar ge litter
1 Vehicle and tire debris 3229.00 989 1180 9.05

2 Shack packages 2159.50 6.62 6.9 6.46
3 Congtruction debris 2010.50 6.16 538 383

4 Misc paper 197350 6.05 539 1013
5 Begr cans 1756.50 538 6.60 897
6 Towegnapkins 1547.50 4.74 4.46 3.13

7 Cigarettelcigar packages 1321.00 4.05 4.92 4.65
8 Homeitems 1247.50 382 355 202

9 Miscfilm 1123.00 34 443 301
10 Beer hottles 1049.50 3.22 2.9 201
11 Paper cups 979.50 3.00 3.09 3.04
12 Polystyrene foam cups 977.50 3.00 2.18 343
13 Newspaper/booksmags/ads 801.00 245 2.24 2.60
14 Stationary/school/business 75450 231 2.03 145
15 Pladtic packaging 743.00 2.29 108 0.68
16 Sodacans 668.50 2,05 268 257
17 Misc plastic 588,00 180 2.90 267
18 Sportslother plastic bottles 569.50 175 058 072
19 Misc cardboard 52150 162 130 104
20 Paper beverage casings 499,00 153 110 0.74
21 Misc polystyrene foam 47400 145 179 149
22 Plaic lids 457.00 140 144 171
23 Misc paperboard 430.50 132 180 164
24 Corrugated cardboard boxes 390.50 120 0.39 091
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25 Pladtic other bags 36350 11 0.9 093
RANKING BY 1996 1996 1995 1994
LARGE LITTER Average % of % of % of
CATEGORY passesl & 2 large litter large litter lar ge litter
26 Paperboard hoxes 35150 1.08 0.99 148
27 Platic cups 32950 101 0.89 092
28 Soda plagtic hottles 323.00 0.99 0.78 110
29 Paper small bags 318.00 097 113 103
30 Platic retall bags 312.00 0.96 0.65 0.60
31 Sportslother glass hottles 312.00 0.96 049 0.58
32 Paper packaging 290.00 0.89 050 109
33 Platic jarsibottlesboxes 289.00 0.89 110 0.73
34 Paper food wrap 266.00 0.82 0.74 0.65
35 Lottery tickets 23350 0.72 0.82 0.56
36 Aluminum foil fail tins 21150 0.65 041 037
37 Zipper/sandwich bags 166.00 051 058 0.48
38 Sodaglass hottles 165.50 051 0.64 169
39 Gable top containgrs 159.50 049 058 0.55
40 Dip/chew packages 154.00 047 0.39 042
41 Container lids 147.00 045 0.38 0.19
42 Paper other bags 137.50 042 012 0.10
43 Broken glass containers 13150 040 027 128
44 Sed cans 127.50 039 0.30 039
45 Paper/foil food wrap 12450 0.38 0.56 050
46 Milk juggwater/juice (HDPE) 11800 036 030 0.2
47 Condiments 110.00 0.34 0.4 100
48 Foil packaging 109.50 0.34 0.19 056
49 Pladtic reusable cups 103.00 0.32 031 0.23
50 lce bags 94.00 0.29 0.38 0.33
51 Polystyrene foam clam shells 90.00 0.28 033 0.23
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52 Sportglother cans §7.50 0.27 0.26 050
RANKING BY 1996 1996 1995 1994
LARGE LITTER Average % of % of % of
CATEGORY passesl & 2 large litter large litter lar ge litter
53 Paper refall bags 86.00 0.26 0.3 041
54 Winefliquor glass hottles 7450 023 023 021
55 Aluminum cans 71.00 022 0.32 032
56 Plastic/paper combo packaging 71.00 0.22 0.30 0.24
57 Polystyrene foam trays 65.00 0.20 0.10 0.13
58 Utensils 59.00 0.18 0.17 0.19
59 Polystyrene foam packaging 58.00 0.18 050 040
60 Six pack rings 44.50 0.14 0.18 0.18
61 Polystyrene foam plates 43,00 0.13 0.10 0.10
62 Misc glass 2350 007 0.09 0.04
63 Plasic clam shells 20.50 0.06 0.05 0.05
64 Fead bags 16.00 0.05 0.12 0.10
65 Peper trays 15.00 0.05 0.02 0.08
66 Peper plates 1350 0.04 0.02 0.08
67 Fail pouches 1250 0.04 0.08 003
68 Winglliguor plagtic bottles 12.00 0.04 0.09 0.06
69 Glass jarshottles 12.00 0.04 0.26 0.03
70 Aseptic hoxes 1100 003 0.02 008
71 Aerosol cans 10.00 003 003 0.06
72 Plagic plates 8.00 0.02 0.02 0.03
TOTALS 32633.00 100.00 100.00 100.00
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3.3LARGELITTERITEMSBY MATERIAL TYPE

To dlow for comparisons based on materid type, the 72 large litter categories were grouped
according to seven materid types. paper, plagtic, duminum, glass, sted, "mixed,” and "compodte.”
Table 3.2 provides aligt of the large litter items comprising each of the materid types.

"Mixed" and "compodite’ items cons s of acombination of materid types. "Mixed" items are
defined as those in which the materias are not bonded together. Examples of mixed itemsinclude
cigarette/cigar packaging, vehicle debris, and foil/paper food wrap. "Compogte' items are defined as
those in which the materials are bonded together. Examples of composite items include aseptic boxes
and foil/plastic pouches.

Figure 3.1 compares the materia type results for 1996 with the results of the 1994 and 1995
surveys. Increases and decreasesin litter items by materid type have not been satistically analyzed;
therefore, no conclusons should be drawn asto the atistica significance of an increase or decrease
for agiven materid type. The datafor 1994 and 1995 are included in Figure 3.1 to alow for anecdotal
comparisons only.

The following table shows the percentages for the materid typesin Figure 3.1. (Totals may not
equa 100% due to rounding.)

Steel Composite | Glass Aluminum | Plastic Paper Mixed

1994 .50 .70 5.80 12.80 22.30 30.20 27.70
1995 A .68 4.98 10.20 23.22 26.26 34.33
1996 42 .56 5.42 8.63 23.34 29.46 32.17




Material Type

Figure3.1 Largelitter Itemsby Material Type

Plastic —

Aluminum ——‘

Glass

Composite g
Steel il

01994
W 1995
01996

0%

5%

10%

15% 20%

% of Totd Large Litter

25%

30%

35%

19



Table3.2 Classfication of Large Litter Itemsby Material Type

ALUMINUM

Aluminum cans
Beer cans

Foil packaging
Fail/pie tins
Sodacans

COMPOSITE

Aseptic boxes
Foil pouches
Gable top containers

GLASS

Beer bottles

Broken glass containers
Glassjarsg/bottles

Misc glass

Soda glass bottles
Sports/other glass bottles
Wine/liquor glass bottles

MIXED

Cigarette/cigar
Construction debris
Dip/chew

Feed bags

Foil food wrap
Homeitems

Lids

Snack packages
Sports/other cans
Vehicle debris

PAPER

Corrugated cardboard boxes
Lottery

Misc cardboard

Misc paper

Misc paperboard
Newspaper/books/mags/adver
Paper beverage casings

Paper cups

Paper food wrap

Paper grocery bags

Paper other bags

Paper packaging

Paper plates

Paper small bags

Paper trays

Paperboard boxes
Stationary/school/business
Towelgnapkins

PLASTIC

Condiments

Ice bags

Milk jugs/water/juice (HDPE)
Misc film

Misc plastic

Misc polystyrene foam
Pastic clam shells

Plastic cups

Plastic grocery bags

Plastic jars/bottles/boxes
Pastic lids

Plastic other bags

Plagtic packaging

Plagtic plates

Plastic reusable cups
Plastic/paper combo packaging
Polystyrene foam clam shells
Polystyrene foam cups
Polystyrene foam packaging
Polystyrene foam plates
Polystyrene foam trays

Six pack rings

Soda plastic bottles
Sports/other plastic bottles
Utensils

Wine/liquor plastic bottles
Zipper/sandwich bags

STEEL

Aerosol cans
Steel cans



3.4 MAJOR LARGE LITTER CATEGORIES

total large litter was cdculated for each mgjor category.

The 72 large litter categories were classfied into eight "major categories' and a percentage of

Figure 3.2 shows the digtribution of litter by major category for the 1994, 1995, and 1996

surveys. Differencesin mgor category percentages over the three years of the survey have not been
datigticaly analyzed; therefore, no conclusons should be drawn as to the satistical significance of an
increase or decrease in agiven mgor category. The datafrom 1994 and 1995 are provided in Figure

3.2 to dlow for anecdota comparisons only.

equal 100% due to rounding.)

The items comprising each mgor category are described in more detail in the tables provided
on the following pages.

The following table shows the percentages for the materia typesin Figure 3.2. (Totals may not

Non-
Take-out Beverage | Product Printed Outer Beverage
Food Debris Misc. Packaging Paper Packaging | Containers
Containers
1994 21.96 14.90 20.02 21.07 11.72 4.61 3.98 172
1995 22.48 20.73 17.70 16.59 11.65 5.09 3.37 2.39
1996 22.59 19.87 15.75 16.72 12.69 5.48 4.92 2.03
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Figure3.2 Largelitter Itemsby Major Category Type
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The following sections present the 1996 results for each of the mgjor categories. Thetables
present each item'’s percentage within the mgor category and each item's percentage of total large litter.
(For acomparison of 1994, 1995, and 1996 results for al large litter items, see Table 3.1.)
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3.41 TakeOut Food Items

Table 3.3 presents the results for take-out food items, which include packaging and other items
associated with foods that may be consumed in a vehicle or in locations avay from the home. (This
table does not include bags, which are part of the Outer Packaging category.) Snack packages
represent the largest component of take-out food litter items (29.31%), followed by towel/napkins
(20.98%), paper cups (13.28%), and polystyrene foam cups (13.28%).

Table 3.3 Didribution of Take-Out Food Items

TAKE-OUT FOOD ITEM % of tJ(-)?Z(STake- 1996 1995 1994
out Food items | % of largelitter | % of largelitter | % of largelitter
Shack packages 29.31 6.62 6.96 6.46
Towels/napkins 20.98 4.74 4.46 3.13
Paper cups 13.28 3.00 2.78 3.43
Polystyrene foam cups 13.28 3.00 3.09 3.04
Plagtic lids 6.20 1.40 1.44 171
Plastic cups 4.47 1.01 0.89 0.92
Paper food wrap 3.63 0.82 0.74 0.65
Paper/fail food wrap 1.68 0.38 0.56 0.50
Condiments 151 0.34 0.44 1.00
Plastic reusable cups 1.42 0.32 0.31 0.23
Polystyrene foam clam shells 1.24 0.28 0.33 0.23
Polystyrene foam trays 0.89 0.20 0.10 0.13
Utensils 0.80 0.18 0.17 0.19
Polystyrene foam plates 0.58 0.13 0.10 0.10
Plastic clam shells 0.27 0.06 0.05 0.05
Paper trays 0.22 0.05 0.02 0.08
Paper plates 0.18 0.04 0.02 0.08
Plagtic plates 0.09 0.02 0.02 0.03
TOTAL 100.00 22.59 22.48 21.96
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3.4.2 Beverage Containers

Table 3.4 presents the results for beverage containers. This category is comprised of dl types
of containers sedled by the manufacturer and used for beverages, including duminum cans, glass
bottles, plastic bottles, gable top containers, foil pouches, and aseptic boxes. Beer cans, the largest
component in this category, accounted for 32.18% of the beverage containers identified, followed by
beer bottles (19.26%), soda cans (12.26%) and sports/other plastic bottles (10.47%).

Table3.4 Disribution of Beverage Container ltems

BEVERAGE CONTAINER % t?gt)gtal 1996 1995 1994
ITEM Beverage % of large % of largelitter |% of largelitter
Containers litter

Begr cans 218 538 6.60 8.97
Beer hottles 19.26 3.22 299 201
Soda cans 12.26 2.05 2.68 257
Sportsfother plastic hottles 10.47 1.75 0.58 0.72
Soda plastic bottles 59 099 0.78 1.10
Sportslother glass bottles 5.74 0.96 049 0.58
Soda glass hottles 3.05 051 0.64 169
Gable top containers 293 049 0.58 0.5
Broken glass containers 2.39 0.40 0.27 1.28
Milk jugswater/juice (HDPE) 215 0.36 030 072
Sportslother cans 161 0.27 0.26 050
Wineliquor glass hottles 138 0.23 023 021
Foil pouches 0.24 0.04 0.09 0.06
Winelliquor plastic hottles 024 0.04 0.08 003
Aseptic boxes 0.18 0.03 0.02 0.0
TOTAL 100.00 16.72 1659 2007
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3.4.3 Miscdlaneous|tems

Table 3.5 presents the results for the miscellaneous item category, which includes dl large litter
itemsthat could not be identified. This category includes items of paper, paperboard, cardboard,
plagtic, plagtic film, polystyrene foam, and glass. More than one-third of the miscdlaneousitemsin
1996 were paper items that could not be identified.

Table 3.5 Disribution of Miscellaneous | tems

1996
% of total 1996 1995 1994
MISCELLANEOUSITEM Miscellaneous % of large % of large % of large
items litter litter litter
Misc paper 38.41 6.05 5.39 10.13
Misc film 21.84 3.44 4.43 3.01
Misc plastic 11.43 1.80 2.90 2.67
Misc cardboard 10.29 1.62 1.30 1.04
Misc polystyrene foam 9.21 1.45 1.79 1.49
Misc paperboard 8.38 1.32 1.80 1.64
Misc glass 0.44 0.07 0.09 0.04
TOTAL 100.00 15.75 17.70 20.02

3.4.4 Deébrisltems

Table 3.6 presents the results for debrisitems. The debris category combines three large litter
subcategories. congtruction debris, vehicle and tire pieces, and homeitems. Congtruction debris
congsts of any materids related to the construction industry, such asinsulation, wood, and drywall mud
buckets. Vehicle and tire items consst of items such as broken reflectors, headlights, inner tubes, and
tire pieces. The home item category covers such items as gppliances, furniture pieces, and clothing
items. Vehicle and tire debris accounted for about haf of the debris items identified in 1996.

25



Table3.6 Disribution of Debrisltems

1996

% of total debris 1996 1995 1994

DEBRIS ITEM items % of large % of large % of large
litter litter litter
Vehicle and tire debris 49.77 9.89 11.80 9.05
Construction debris 31.00 6.16 5.38 3.83
Home items 19.23 3.82 3.55 2.02
TOTAL 100.00 19.87 20.73 14.90

3.4.5 Product Packaging

Table 3.7 presents the results for product packaging items. This category congsts of packaging
associated with a product at the timeit is removed from the shelf at aretail store. Cigarette and cigar
packages accounted for 31.91% of packaging items, followed by plastic packaging (18.05%), paper
beverage casings (12.06%), and paperboard boxes (8.51%).

Table3.7 Digribution of Product Packaging Items

PRODUCT PACKAGING % of t;ti\??:’roduct 1996 1995 1994
ITEM Packaging Items % of large % of large % of large
litter litter litter
Cigarette/cigar packages 31.91 4,05 4,92 4.65
Plastic packaging 18.05 2.29 1.08 0.68
Paper beverage casings 12.06 1.53 1.10 0.74
Paperboard boxes 8.51 1.08 0.99 1.48
Paper packaging 7.01 0.89 0.50 1.09
Aluminum foil/foil tins 5.12 0.65 0.41 0.37
Zipper/sandwich bags 4.02 0.51 0.58 0.48
Dip/chew packages 3.70 0.47 0.39 0.42
Foil packaging 2.68 0.34 0.19 0.56
Ice bags 2.29 0.29 0.38 0.33
Plastic/paper combo packaging 1.73 0.22 0.30 0.24
Polystyrene foam packaging 1.42 0.18 0.50 0.40
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3.4.6

Six pack rings 1.10 0.14 0.19 0.18
Feed bags 0.39 0.05 0.12 0.10
TOTAL 100.00 12.69 11.65 11.72

Printed Paper Items

Table 3.8 presents the results for printed paper items identified in the survey, which include
newspapers, books, magazines, advertisements, school papers, business papers, and lottery tickets.
Newspapers, books, magazines, and advertisements together account for about 45% of the printed
paper itemsidentified in 1996.

Table 3.8 Didribution of Printed Paper Items

34.7

1996

% of total Printed 1996 1995 1994

PRINTED PAPER ITEM Paper items % of large % of large % of large
litter litter litter
Newspaper/books/mags/ads 44.71 2.45 2.24 2.60
Stationary/school/business 42.15 2.31 2.03 1.45
L ottery tickets 13.14 0.72 0.82 0.56
TOTAL 100.00 5.48 5.09 4.61

Outer Packaging Items

Table 3.9 presents the results for outer packaging items, which consst of the bags or boxes into
which items from stores or restaurants are placed. There may be some overlap between this category
and the product packaging category. For example, acardboard box may have contained an off-the-
shelf item, such asa smdll appliance. However, for the purposes of this study, al cardboard items were
categorized as outer packaging. Paper bags represent another example of possible overlap. Many
paper bags used specificaly to hold take-out food items were categorized generically as " paper bags.”
Corrugated cardboard boxes (24.39%), plastic other bags (22.56%), and paper small bags (19.72%)
were the largest components in this category.
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Table3.9 Didribution of Outer Packaging ltems

1996

% of total Outer 1996 1995 1994

OUTER PACKAGING ITEM Packaging % of large % of large % of large
litter litter litter
Corrugated cardboard boxes 24.39 1.20 0.39 0.91
Plastic other bags 22.56 111 0.95 0.93
Paper small bags 19.72 0.97 1.13 1.03
Plastic retail bags 19.51 0.96 0.65 0.60
Paper other bags 8.54 0.42 0.12 0.10
Paper retail bags 5.28 0.26 0.13 0.41
TOTAL 100.00 4.92 3.37 3.98

3.4.8 Non-Beverage Containers

Table 3.10 presents the results for non-beverage container items, which include dl jars, bottles,
boxes, cans, and lids that are unrelated to containing any type of beverage. Non-beverages containers
account for 1.72% of the large litter items surveyed. Plagtic jars, bottles, and boxes combined account
for 44.06% of non-beverage container items, followed by container lids (22.28%) and stedl cans
(19.31%).

Table 3.10 Distribution of Non-Bever age Container ltems

NON-BEVERAGE 1996 % of
CONTAINER Non-Beverage 1996 1995 1994
ITEM Containers % of large % of large % of large
litter litter litter
Plastic jars/bottles/boxes 44.06 0.89 1.10 0.73
Container lids 22.28 0.45 0.38 0.19
Steel cans 19.31 0.39 0.30 0.39
Aluminum cans 10.89 0.22 0.32 0.32
Glass jars/bottles 1.98 0.04 0.26 0.03
Aerosol cans 1.49 0.03 0.03 0.06
TOTAL 100.00 2.02 2.39 172
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35 SMALL LITTERRESULTS

Table 3.11 presents the results of the smdl litter survey. For the smdl litter survey, up to three
transects of each Ste were surveyed. The transects were 1 foot long and up to 15 feet wide. The small
litter survey documented 9,414 pieces of litter smaller than 4 square inchesin 1996. Cigarette butts
accounted for dmost one-fourth of the smal litter items (23.86%), followed by glass pieces (21.44%),
paper (13.18%), and hard plastic pieces (9.03%).

Table3.11 Didribution of Small Litter Items

1996 1996 1995 1994
SMALL LITTERITEM Total number of items % of small % of small % of small
litter litter litter
Cigarette butts 2246 23.86 25.37 33.45
Glass pieces 2018 21.44 18.56 8.89
Paper 1241 13.18 14.06 16.75
Hard plastic pieces 856 9.09 10.04 9.20
Other/miscellaneous 643 6.83 0.46 2.39
Plastic film 625 6.64 8.25 5.70
Polystyrene foam pieces 620 6.59 8.55 9.13
Rubber pieces 500 5.31 5.37 4.99
Aluminum pieces 276 2.93 4.74 3.35
Candy wrappers 115 1.22 1.01 2.15
Other metal pieces 80 0.85 1.04 1.48
Polystyrene foam 75 0.80 0.77 1.36
peanuts
Bottle caps 62 0.66 0.95 1.24
Straws 57 0.61 0.82 0.92
TOTAL 9414 100.00 100.00 100.00
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36 SITECHARACTERISTICS

Each of the following characteridtics is congdered to be afactor that potentidly could affect the
accumulation of litter:

Sitetype

Number of lanes

Whether aroad was divided or undivided

Whether a site was part of an Adopt-A-Highway or Ssmilar program
Whether a ste was within amile of afast-food or convenience store
Whether therewas avishble traffic sgnd

Grass height

Whether there was a catchpoint in or a the edge of a Ste.

O NO A WDNPE

These characteristics were used as variables in the data analysis to determine whether they
were datigticaly sgnificant factorsin the amount of litter at aparticular Ste. The
following sections describe each Ste characteristic and present the number of Sites and the percentage
of total Stesfor each characteritic for the 1996 survey.
3.6.1 SiteType

The ste type digtribution is presented in Table 3.12. About 81% of the Siteswere rura Sites.
Urban/business and residentia stes together represented about 18% of the Sites, and less than 1%
were indudtria Stes. The four Site type classifications were defined as follows:

Rurd: Roads dong primarily agriculturd land with some houses in the area.

Urban/Business: Roadsin higher population areas where there was a Sgnificant
concentration of businesses.

Resdentid: Roads in areas where the primary land use was housing.

Indudtrid: Roads in areas where the primary activity was industry.
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Table3.12 Site Type Digtribution

1996 1996 1995 1994

SITETYPE Number of Sites] % of Total % of Total % of Total
Sites Sites sites
Rural 545 81.3 82.8 79.1
Urban/Business 65 9.7 9.3 10.8
Residential 56 8.4 7.3 8.2
Industrial 4 0.6 0.6 1.9

3.6.2 Number of Lanes

Table 3.13 presents the Ste digtribution by 2-lane, 4-lane and 6-lane roads. Approximately
80% of the sites were located on 2-lane roads, 18% were on 4-lane roads, and 3% were on 6-lane
roads. The sample did not include roads with more than 6 lanes.

Table3.13 Digribution by Number of L anes

1996 1996 1995 1994

NUMBER OF LANES Number of Sites] % of Total % of Total % of Total
Sites Sites Sites
2 532 79.4 81.9 81.4
4 119 17.8 17.3 16.4
6 19 2.8 0.8 2.2

3.6.3 Divided Roads

Table 3.14 presents the distribution of sites on divided and undivided roads. About 81% of the
stes were located on undivided roads and 19% were on divided roads.
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Table 3.14 Divided Roads Distribution

1996 1996 1995 1994
DIVIDED ? Number of Sites] % of Total % of Total % of Total
Sites Sites Sites

Yes 128 190.1 17.6 172

No 542 80.9 824 828

3.6.4 Adopted Road Programs

Before this study began, interest had been expressed in determining whether fewer litter items
were found on adopted Sites, since they are cleaned at various times throughout the year. For the
purpaoses of this study, no distinction was made between Adopt-A-Highway and other asmilar litter
cleanup programs;, al such stes are described as Adopt-A-Highway Sites.

Table 3.15 presents the distribution of adopted roads. Volunteer groups thet collect litter from
the Stes on aregular basis have adopted many stretches of roadways in Florida through programs such
as Adopt-A-Highway and Adopt-A-Road. At 74 of the 670 survey sites (11%), surveyors noted a
sggn indicating thet the Ste was an "adopted” area.

Table 3.15 Adopted Road Distribution

1996 1996 1995 1994

ADOPTED ROAD Number of Sites] % of Total % of Total % of Total
Sites Sites Sites
Yes 74 11.0 10.8 10.8
No 596 89.0 89.2 89.2

3.6.5 Fast-Food or Convenience Store Within One Mile

Sites were classified as to whether they were within one mile of afast-food or convenience
gtore so that it could be determined whether there was a Significant difference in the amount of litter
found on these sites. Table 3.16 shows the number and percentage of these sites. In 1996, 16% of the
stes surveyed were within amile of afast-food or convenience store.
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Table3.16 Distribution of Sites Within One Mile of a Fast-Food or Convenience Store

WITHIN 1 MILE OF FAST 1996 1996 1995 1994
FOOD/CONVENIENCE? Number of Sites] % of Total % of Total % of Total
Sites Sites Sites

Yes 107 16.0 137 28.7

No 563 84.0 86.3 713

3.6.6 Vidgble Traffic Signal Within One Mile
Interest was expressed in determining whether the amount of litter was grester in areas near
roadway intersections. Therefore, surveyors noted whether sites were located within one mile of a

vigbletraffic agnd. About 14% of the Stes surveyed were in this category, as shown in Table 3.17.

Table3.17 Distribution of Siteswithin One Mile of a Visible Traffic Signal

1996 1996 1995 1994
VISIBLE TRAFFIC SIGNAL Number of Sites % of Total % of Total % of Total
Sites Sites Sites

Yes 91 13.6 121 164

No 579 86.4 879 83.6

3.6.7 GrassHeight

Table 3.18 presents the distribution of Stes by grassheight. Grass height affects the vishility of
litter, and may aso provide information with which to estimate how recently a Ste was mowed.
Therefore, surveyors noted whether the grass height at each survey site was less than 3 inches, 3-6
inches, or more than 6 inches. More than haf the Stes had a grass height of 3-6 inches; about 90% of
the sites had grass heights of 6 inches or less.
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Table 3.18 Distribution of Sitesby Grass Height

3.6.8 Catchpoints

1996 1996 1995 1994

GRASSHEIGHT Number of Sites] % of Total % of Total % of Total
Sites Sites Sites
Under 3 inches 180 26.9 33.0 29.9
3-6 inches 420 62.7 51.9 55.6
More than 6 inches 70 10.4 15.1 145

The five classfications for catchpoints were fence, hedge, mow line, other, and none. "Other"
refersto any catchpoint not identifiable as a fence, hedge, or mow line. For example, the catchpoint
might be aditch located in the Site or at the edge of the Site. About 57% of the Sites surveyed had no

catchpoint, as shown in Table 3.19.

Table3.19 Didribution of Sites by Catchpoint

1996 1996 1995 1994

CATCHPOINT Number of Sites] % of Total % of Total % of Total
Sites Sites Sites
Fence 44 6.6 9.3 14.2
Hedge 66 9.9 6.1 13.4
Mow Line 110 16.4 20.9 18.3
Other 65 9.7 16.3 11.9
None 385 57.4 475 422
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Figure 3.3
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4. DATA ANALYSIS

Info Tech, Inc., agatistical consulting firm in Gainesville, FHorida, has andyzed the roadside
litter survey datafor 1994, 1995 and 1996.

In 1996 the Center surveyed 10 Sites per county, providing atota of 670 Sites. There were
268 stes sampled in 1994 and 670 sites sampled in 1995. Asin the 1994 and 1995 data andlyses, the
items per square foot (dengty) and totd number of items per Site were anadlyzed in 1996. Andyzing the
totad number of items per Steis equivdent to andyzing the data on alinear foot bass, asal of the Stes
are of the samelength. This section summarizes the results and the implications of the Satidticd
andyss. The results are discussed further in Chapter 5.

The datisticd andysisfor the 1994 survey reveded a data variability of £15%. Project
datisticians advised the Center that an increase in the number of Sites surveyed would be likdly to
reduce the variability. The Center increased the number of survey sitesfrom 268in 1994 to 670 in
1995 and 1996, and as predicted, variability decreased to agpproximately 11%. Increasing the number
of stesbeyond 670 would probably result in an even lower variability; however, the Center has
determined that doing so would not be cogt effective as the current leved of variability is consdered
acceptable.

41 LARGELITTERRESULTS
4.1.1 Comparison of 1994, 1995, and 1996 Data

The objective of the Horida Litter Study isto measure progress toward the Legidature's litter
reduction god. Therefore, the first andys's undertaken was to estimate the change in litter amounts from
1994 to 1995, 1994 to 1996, and 1995 to 1996, and to determine whether the change was statistically
ggnificant.

To accurately estimate this change, adjustments were made for differencesin ste
characterigtics. (Site effects are discussed in the following section.)

Two andyses were performed on the large litter results: litter dengity and total number of items.

Litter Dendty: For large litter items, an estimated 9% reduction in litter density occurred from
1994 to 1995, a 4% reduction occurred from 1994 to 1996, and a 5% increase from 1995 to 1996.
These are not datidticaly sgnificant differences.

A 95% confidence interva provides arange within which the "true change” in litter dengty may
fdl. Therangesfor the years andyzed were:
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1994 to 1995: True change ranged from a 23% reduction to a 3% increase, for an

estimated 9% reduction.

1994 to 1996: True change ranged from a 17% reduction to a 8% increase, for an
estimated 4% reduction.

1995 to 1996: True change ranged from a 4% reduction to a 13% increase, for an

estimated 5% increase.

Tota Number of Items: An andydsof large litter items by total number of items amilarly did
not yidd satigticaly sgnificant differences between the three years of the sudy. An estimated 7%
reduction occurred from 1994 to 1995, a 2% reduction occurred from 1994 to 1996, and a 5%
increase occurred from 1995 to 1996. The ranges of true change a a 95% confidence interva were:

1994 to 1995: True change ranged from a 20% reduction to a 4% increase, with an estimated
7% reduction.

1994 to 1996: True change ranged from a 14% reduction to a 9% increase, with an estimated
2% reduction.

1995 to 1996: True change ranged from a 4% reduction to a 13% increase, with an estimated
5% increase.

Further study of the Site characteristics across years reveded that the Sites surveyed in 1996
with agrass height of less than three inches had the least amount of litter and Sites with a grass height of
greater than S inches had the mogt litter when compared to the other classfication of grass heights
surveyed for dl three years.

4.1.2 Significant Effects. LargelLitter Items

The effects of various Ste characterigtics were evauated to determine their relationship with the
amount of litter on the gte. Andyses were performed for both litter density and tota number of items.

Characterigtics evauated include many of those previoudy discussed in Chapter 3: Stetype,
grass height, adopt-a-highway, visua signd, fast food/convenience store, number of lanes, divided
highway, and catchpoint. Severd other characteristics were dso evauated, including: area of the dte,
whether the ste was of fixed or mixed width, differences among surveyors, and differences among
counties.
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The datidicd andysis of the 1994 survey data had indicated sgnificant differencesin litter
amounts with respect to the number of lanes and grass height.

The sgnificant differencesin 1995 were grass height, number of lanes, adopt-a-highway, and
catchpoint.

The significant differences for 1996 were adopt-a-highway and grass height, with number of
lanes and catchpoint being of borderline Sgnificance.

Area: 1n 1996, the mean dengty of litter decreased as the area of the Site increased, but the
total litter per Ste increased as the areaincreased.

Adopted Roads: In 1996, the mean litter amount for adopted Sites was less than for non-
adopted sites. Approximately 11% of the Sites surveyed in 1996 were adopted Sites.

The estimated mean reduction litter density was 20% (ranging from 0% to 36% at a 95%
confidence levd) for litter dengity.

The estimated mean reduction for total number of items per site was 19% (ranging from 0% to
34% at a 95% confidence levd).

The dgnificance (i.e,, the reduction) for 1996 was not as strong asin 1995, but ill strong
enough to be declared gatigticaly sgnificant.

GrassHeight: The mean litter amount increased (daidicaly sgnificantly) as grass height
increased.

Grass Height of 3-6 Inches Compared to Less Than 3 Inches: Steswith agrass height
of 3-6 inches had an estimated 43% more litter dengity (ranging from 33%to 52% at a
95% confidence level) than Steswith agrass height of lessthan 3 inches. These Sites
had 41% more litter items per Ste (ranging from 32% to 50%) than siteswith agrass
height of lessthan 3 inches.

Grass Height of More Than 6 Inches Compared to Less Than 3 Inches: Steswitha
grass height of more than 6 inches had an estimated 57% more litter dengity (ranging
from 45% to 67%) than Steswith agrass height of lessthan 3 inches. These Steshad
55% more items per Ste (ranging from 42% to 65%) than steswith agrass height of 3
inches or less.

Grass Height of More Than 6 Inches Compared to 3-6 Inches: Steswith grass height
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of more than 6 inches had had an estimated 24% more litter dengity (ranging from 5%
to 40%) than sSiteswith a grass height of 3-6 inches. These sites had 23% more items
per ste (ranging from 4% to 38%).
Only 10.4% of the Sites had a grass height of greater than six inches, and 26.9% had a grass
height of less than three inches.

Number of Lanes. The mean litter amount increased as the number of lanes increased, but not
a agrong sgnificance leve. The mean litter amount for Sites on sSix-lane roads was higher than
gtes on two or four lane roads.

Catchpoint: Steswith mow line or hedge catchpoints had more litter than Stes without
catchpoints, but as with the number of lanes, the Sgnificance was not sufficiently strong.

42  SMALL LITTERRESULTS
4.21 Comparison of 1994, 1995, and 1996 Data

A datisticadly sgnificant increase in smdl litter became gpparent when 1996 results were
compared to 1994 and 1995. However, it should be noted that there was no statistically significant
changein smdl litter from 1994 to 1995.

Litter Dendity: For smdl litter items, an estimated 24% increase occurred in litter dengity from
1994 to 1996, and a 20% increase occured from 1995 to 1996.

A 95% confidence interva provides the following ranges of "true change'

1994 to 1996: True change ranged from a 14% to a 33% increase, with an estimated
increase of 24%.

1994 to 1995: True change ranged from a 9% reduction to a 17% increase, for an
estimated increase of 5%.

1995 to 1996: True change ranged from a 12% to a 28% increase, with an estimated
increase of 20%.

Totd Number of Items: Similar results were found in terms of total number of smadl litter items.
An estimated 23% occurred from 1994 to 1996; a5 % increase occurred from 1994 to 1995, and a
19% increase occurred from 1995 to 1996.

1994 to 1996: True change ranged from a 13% to a 31% increase, for an estimated

40



increase of 23%.

1994 to 1995: True change ranged from a 7% reduction to a 15% increase, for an
estimated 5% increase.

1995 to 1996: True change ranged from an 11% to a 26% increase, for an estimated
increase of 19%.

4.2.2 Significant Effects. Small Litter Items

The datigtica andysis of the 1994 survey data showed significant differences with respect to
the following site characteristics: presence of atraffic sgnd, presence of afast food or convenience
gtore, and number of lanes. Differences in mean litter amounts by traffic signd, fast food/convenience
store, and number of lanes perssted in 1995. Significant differencesin 1996 were presence of atraffic
sgnd, number of lanes, and the type of Ste.

Analysis of the site characteristics across years reveded that the Sites away from afast-food or
convenience store had more litter in 1996 than in 1994 to 1995. But for the Sites near afast-food or
convenience sore the rates had not changed over time. In fact, the litter amounts awvay from afast-
food or convenience store have now reached the rates near afast-food or convenience store.

Number of Lanes. The mean litter amount increased as the number of lanesincreased. The
mean litter amount for sites on Sx lane roads was sgnificantly more than sites on two lane
roads. The Siteson two lane roads had an estimated 92% (13% to 227%) less litter density
than sites on six lane roads, and 80% (12% to 190%) less litter per Site. Only 2.8% of the
sampled sites were on Six lane roads and 17.8% were on four lane roads.

Visud Sgnd: The mean litter amount within vighility of atraffic Sgnd was gregter than that
outsde the vishility of atraffic agna. The presence of atraffic Sgna increases the meen litter
dengity by an estimated 56% (17% to 109%), and the mean items per Site by an 