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Executive Summary

In July 2009 Alberta Transportation conducted a litter audit of Provincial highways. Alberta
Transportation contracted MGM Management, a British Columbia based environmental
consulting firm with experience in conducting litter audits. Since 2002 MGM Management
has conducted 17 major litter audits for North American municipalities and Provincial
authorities. MGM Management has accumulated a litter database of over 73,500 litter
observations from these combined litter audits.

The objective of this project was to conduct an audit to determine baseline litter values along
Alberta highways, using a methodology that is proven, unbiased and reproducible for
measuring the effectiveness of litter programs. This information may then be considered in
evaluating the effectiveness of current litter management activities, as well as provide
empirical data to assist in any new anti-litter initiatives or in developing programs to reduce
litter.

The Terms of Reference for this work were:

To conduct a litter audit at various locations across Alberta.

That the number of audits completed should be sufficient to determine a baseline
litter level for the province that can be used to evaluate current and future litter
removal programs.

1 And that the results of the audit should be analyzed with recommendations provided
for improving Al bertads I|itter removal

1
1

The field work for this audit was conducted from July 13, 2009 to July 20, 2009. Over 2,500
kilometres of Alberta highways were traveled by the consultant to visit the sites. For the
purposes of thisst udy | itter is classified as Al a
size or as fAsmall o6 | itter foorsub-categones of lages and
sixteen sub-categories for small litter were examined.

A total of 3,407 pieces of large litter were observed by auditors on Alberta roads and
highways during the audit. One hundred and three (103) sites were audited during the
course of the audit. This was an average of 33 items per site observed in the litter audit.

The composition of large litter on highway roadways is significantly different from litter found
in urban municipalities. The effects of litter being weathered and shredded by mowing
operations, which scatters litter was apparent to the audit team. Miscellaneous paper,
miscellaneous plastic, vehicle & metal road debris, miscellaneous paperboard, tobacco
packaging, home articles, other plastic packaging, and construction debris accounted for
nearly half (48.5%) of all large litter observed. These sub-categories of litter are found in
much lower amounts in litter audits conducted in cities.

Figure ES-1, on the next page illustrates how the results in the Alberta highways litter audit
results compare with audits conducted by the consultant in other jurisdictions.
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ltems per Site

Figure ES1 71 Alberta Highways vs. Other Litter Audits
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The largest sub-category of large litter observed was Miscellaneous paper with 274 items
observed, followed by Miscellaneous plastic at 227, Vehicle & metal road debris at 217
items, miscellaneous paperboard at 216 items, tobacco packaging at 200 items, home
articles with 183 items, plastic packaging at 174 items, and construction debris contributing
160 large litter items.

Table ES-1 on the next page describes the top 20 sub-categories of large litter, make up
84% of all the large litter observed in the Alberta Transportation audit.
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Table ES 171 Top 20 Subcategories of Litter = 84% Litter

(AB Highways)
Large Litter

% of Total

Average Large Ltter
1 Misc. Paper 2735 8.0%
2 Misc. Plastic 227 6.7%
3 Vehicle & Metal Road Debris 216.5 6.4%
4 Misc. Paperboard 216 6.3%
5 Tobacco other (packs, matches, cellophane) 200 5.9%
6 Home Articles 183 5.4%
7 Plastic packaging other 174.5 5.1%
8 Construction debris 160.5 4.7%
9 Printed material (newspapers, flyers, books etc.) 148.5 4.4%
10 Misc. Cardboard 148 4.3%
11 No Brand Name Towels / Napkins / Serviettes 141.5 4.2%
12 Paper Cups (Hot) 1335 3.9%
13 Tire & Rubber debris 123.5 3.6%
14 Beer Cans 109.5 3.2%
15 Paper Cups (cold) 97 2.8%
16 Candy bar wraps 69 2.0%
17 Paperboard (cereal type) 64.5 1.9%
18 Other cloth 555 1.6%
19 Soft Drink (cans) 53 1.6%
20 Misc. Glass 50.5 2,845 1.5%

83.5% |

Whole numbers may not appear due to averaging.

Also of interest is that beer can litter accounted for 44% of the beverage container litter
observed on Alberta highways. Other alcoholic product container contribute to the
occurrence of container litter with beer bottle contributing 4% , glass wine and liquor bottle
2% and plastic wine and liquor bottles a final 1%. Alcoholic beverage containers in
aggregate account for 51% of beverage container litter on Alberta highways.

Observations of small litter were made during the Alberta highways audit. Small litter is
difficult to observe in non-urban areas due to grass cover. The audit team did small litter
observations at each site, observing a total of 1,093 piece of litter on the sites, that was
within the sample transacts and < 4 inches in size.

This results in an average of 11 small litter items per site. This level of small litter is less than
that observed in urban audits, wherel evel s i n the hi g mormad &hissis
the result of the difficulty of the audit methodology to work well in grass covered areas which
dominate highway shoulders.

Figure ES-2 and Table ES-3 on page 5; describe the small litter results of this audit.
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Figure ES-2 Small Litter
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Table ES T 2 - Small Litter Summary
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Small Litter Summary
2009 AB | Y0 of
Highways Total
Small ltems| Small
Description of Sub-Category Observed Litter
Cigarette Butts 362 33.1%
Other Polystyrene Pieces 154 14.1%
Hard Plastic 148 13.5%
Small Paper 126 11.5%
Small Glass 85 7.8%
Plastic Film Small 62 5.7%
Other Materials 43 3.9%
Rubber 28 2.6%
Other Tobacco Small 22 2.0%
Alum Pieces Small 16 1.5%
Candy Pack. < 4 sq. In. 15 1.4%
Straws 13 1.2%
Metal (not Aluminium) 11 1.0%
Bottle Caps 6 0.5%
Polyfoam Peanuts 2 0.2%
Chewing Gum 0 0.0%
Small litter items observed| 1,093 100%

Average small litter per site 11
Sites audited 103
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One of the objectives of the Alberta Transportation litter audit was to evaluate the
effectiveness of current litter management activities, as well as provide empirical data to
assist in any new anti-litter initiatives or in developing programs to reduce litter.

A total of 3,407 pieces of large litter were observed by auditors on Alberta roads and
highways during the audit. One hundred and three (103) sites were audited during the
course of the audit. This was an average of 33 items per site observed in the litter audit.

Large litter, adjacent highways is made up of different components than litter in cities and
urban settings. Various miscellaneous litter types (paper/plastic etc), vehicle generated litter
and home articles were observed on the highways at higher levels than in city settings.

This difference may lead to programs to lessen large litter on highways by promoting tire

maintenance, vehicle maintenance and informing the public that discarding home articles on
highways is both illegal and anti-social behaviour.

Table ES 3 T Highway Litter Compared to City Litter

Other Miscellaneous vs. All Audit Observations
AB Average all
Highways Audits
% of total % of total
large litter large litter
Misc. Paper 8.0% 1.7%
Misc. Plastic 6.7% 8.9%
Misc. Paperboard 6.3% 1.0%
Misc. Cardboard 4.3% 1.3%
Misc. Glass 1.5% 0.9%
Vehicle & Metal Road Debris 6.4% 1.7%
Construction debris 4.7% 2.6%
Tire & Rubber debris 3.6% 1.1%
Home Articles 5.4% 2.8%

The consultant did not find any significant difference in the average number of large litter
items per site in Adopt-a-Highway sites as compared to Control. Control sites were those
sites chosen between known Adopt-a-Highway sites, where no clear indication was given
that the area had a litter cleanup program. It should be noted that some Control Sites may
have been cleaned by highway maintenance contractors, although no evidence of any such
cleanups were observed during the audit.

It is of note that Adopt-a-Highway, Control Sites and the audits of Unknown Clean-up
method sites have similar average litter rates, each rotating around the mean of 33 items/
site.

See Table ES T 4 below for a summary of these observations.
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Table ES - 41 Comparison of Litter Clean-up Methods

Control | Adopt-A-
Sites Highway | Inmates | Unknown
Litter observed 1,047 2,109] 149 102
Number of Sites 31 66| 3] 3
30% 64% 3% 3%
Average Litter per 34 32 50 34
site]
Total Sites 103

Total large litter|
observed 3,407

While it does not appear that the method of cleanup makes a significant difference to
the litter occurrence on audited sites, the location or the highway type where the site
is located does make a difference.

The amount of litter observed on Alberta Highways is directly proportional to the activity level
on the highway where litter is examined.

Highway 22X, south of Calgary is a very busy major 4 i lane roadway. It is near residential
areas, and has a large volume of commuter traffic on it during weekdays. Its large litter rate
was observed to be nearly 70% higher than the provincial average highways litter rate of 33
items/ site.

Highway 2, being the main motorway between Northern Alberta i Edmonton i Red Deer i
Calgary and the USA border is also a high volume roadway. Its average large litter rate was
15% higher than the provincial large litter rate. Highway 16, in the Edmonton area exhibited
a large litter rate 12% higher than the audit average.

Highway 3, had differing rates of large litter, depending where audit sites were located.
Through urban Lethbridge some of Highway 3 litter sites exhibited litter rates of in or around
the 100 items per site (300% higher than the audit average). Meanwhile, along Highway 3,
in the Taber area litter rates were recorded as low as 10 items per site; which were some of
the cleanest sites observed during the 2009 audit. It was apparent to the audit team that the
Caring for Alberta Highways sites in Southern Alberta, especially near Taber were being
serviced regularly by their sponsors. They showed a level of community care not seen on
other parts of Alberta during the audit.

Details of these observations are presented in Section 5.0, page 56.

The consultant makes the following recommendations based upon the litter observations
made during this audit.
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Recommendations:

Retain and expand - Annual Spring Clean-up & Caring for Alberta Highways
Increase communication with program participants to assure activity
Document frequency of cleanups (CAH), as criteria of performance
Consider AAwards Programso to build awarenes:
0 Media driven
o0 Independent
o Educational / Promotional
U Focus activities on major highways i with most serious litter problems (page 59)
0 Redouble activities with partners/ volunteers for those highways
o Consider additional efforts in Medicine Hat / Lethbridge ? Edmonton and
Calgary areas
0 Increase litter education / anti-litter campaigns (not passive signs)
o Discuss increased law enforcement with authorities
0 Once education / promotion / partnership implemented T re-audit to
determine effectiveness of initiatives
U Coordinate with Fire Authorities on dangers of discarding lit smoking materials on
highway rights-of-way
U Alberta Transportation should also consider the design / creation of a new sign to
replace the current Caring for Alberta's Highways sign to give the program more
profile on the highways.

ey el et e
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1.0 Introduction

1.1 Overview

Litter is a problem virtually everywhere where disposable / recyclable products and
packaging are used. People have personal opinions about what litter is 7 the reality is much
different. Whereas there is a general perception that select groups of products make up the
majority of litter, field research shows that litter is made up of a broad range of products and
materials.

Albertans are faced with litter on their highways and along Alberta roads and highways
every year. Litter is discarded by careless or uninformed users of the Alberta highway
system and is most evident when the snow melts in the spring. Cleaning up this litter is
costly and time consuming process. Litter is unsightly to visitors and to the citizens of
Alberta.

There are currently five main methods of removing litter from provincial highways in Alberta.
These include: the 4-H Clubs of Alberta volunteer spring cleanup programs, the Government
of Albert ads Adopt a Highway progr am, hi ghway
contract responsibility, the inmate work crew program and the use of garbage and recycling
receptacles by the public at safety rest areas throughout the province.

Alberta Transportation wishes to better understand the effectiveness of current clean-up
efforts. A further benefit of understanding the litter composition occurring on Alberta
highways may be to be able to work with other departments and agencies (e.g., Alberta
Environment, Recycling Council of Alberta, and others) to develop litter outreach programs
to better inform the public of the effects and costs of littering. Litter abatement efforts have
been implemented in other jurisdictions with measured effect. Reducing litter will reduce
highway cleanup costs over the long term.

The purpose of this report is to outline the methodology and the results of a litter audit
conducted on behalf of the Alberta Transportation during July 2000.

This work was conducted by MGM Management, a Division of 6528058 Canada Inc. who
designed and conducted the field audit including site selection, litter observations, data
management and data analysis, as well as the preparation of this report.

MGM Management has conducted a number of litter audits including this audit:
U Ontarioi conducted under supervision of Dan Syrek, 1990

Ontario T Toronto area 1994, done by McKenney with Syrek assistance

City of Toronto, Streets Litter Audit 2002

Regional Municipality of Peel, Streets Litter Audit 2003

Regional Municipality of York, Streets Litter Audit 2003

Regional Municipality of Durham, Streets Litter Audit 2003

City of Toronto 7 Streets Litter Audit 2004

City of Toronto T Parks Litter Audit 2004

City of Toronto - Streets Litter Audit 2005

City of Toronto - Streets Litter Audit 2006

City of San Francisco (USA) - Streets Litter Audit 2007 (April 2007)

City of Edmonton - Streets Litter Audit 2007 (May i June 2007)

City of San Francisco (USA) - Streets Litter Audit 2008 (April 2008)

City of San Jose (USA) - Streets Litter Audit 2008 (August 2008)

City of San Francisco (USA) - Streets Litter Audit 2008 (April 2009)

City of Edmonton (Canada) - Streets Litter Audit 2009 (June 2009)

coocaaooaoaooco oo oo
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U Alberta Transportation i Evaluation of the Effectiveness of Litter Clean-up Programs
on Alberta Highways (July 2009)

Across North America over 30 litter surveys were done by Syrek, (reviewed by MGM
Management). More recently five excellent surveys have been completed across all of the
29 counties of Florida by the University of Florida. Criticism developed that the Syrek
methodology was too complicated and difficult to replicate results, thus a simpler method
was sought. In 1993 the Florida Legislature directed the Florida Center for Solid and
Hazardous Waste Management to conduct a state-wide litter count. The Center developed a
method for surveying litter that was understandable, simple and statistically valid. MGM
Management has been trained in the methods of both the Syrek and by staff of the
University of Florida to extract the best of both methodologies and adapt them to the
procedures used in this litter audit.

In the past some local environmental groups or municipalities have done litter audits of their
own design. These methodologies may not be scientific in their development and they have
often tended not to be reproducible. Measurement techniques need to be unbiased,
scientifically rigorous, and reproducible to be defensible. Comparisons of litter data, to other
jurisdictions, have often not been possible using local litter audit methods. The methodology
used and the data developed for this audit can be reproduced should the Alberta
Transportation wish to do so, and the results can be compared in future years or to make
comparisons of other jurisdictions that have used the same approach.

This audit uses a proven and recognized method of identifying litter survey sites and for
counting litter.
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2.0 Alberta Transportation Litter Audit - Methodology

The Alberta Transportation litter audit counted i ac cluantue d | i tdifferenbthandanhi s i s
auditusing if r es h | it t e litter on a site is eemoved,htreem researchers return

after a set time to count the number of pieces of litter that have been deposited.
Accumulated litter allows for an examination of the occurrence of litter as it is has developed

over time. Fresh litter count surveys are much more labour intensive, and therefore more

costly to conduct, compared to accumulated litter audits.

2.1 Site Selection Process
2.1.1 Site Selection

In selecting where to conduct a site audit it is important to have an unbiased method of site
selection. For this study the consultant worked with Alberta Transportation staff to select
sites that have a record of being cleaned by 4-H Clubs of Alberta, or are part of the
Government ofii CaArl ibreg t d @Righway$ ® e r(tCapkddram, are the
responsibility of a highway maintenance contractor, or are part of detention centre clean-up
program.

Alberta Transportation staff compiled lists of these known clean-up sites along highway
sections. Wherever possible the name of the volunteer group that has partnered with Alberta
Transportation to clean the section of roadways was documented. Sites were selected
along single, double and triple digit highways throughout a wide portion of Alberta highways
representing approximately 70% of the Provincial population.

Alberta Transportation compiled a listing of 175 potential sites that were identified by the
type of cleanup done (4 _H Club or Service Club, Contractor, Caring for Alberta Highways
sites or detention centre inmate program sections). The consultant then selected sites as
described within Control Sections on given highways, allowing for suitable spacing between
sites. Control Sections are geographical sections of highways coded by Alberta
Transportation in order to locate sections to a reasonable degree of accuracy. Signage of
these Control Sections is not displayed on highways, therefore the consultant was required
to estimate locations based upon identifiable landmarks such as interchanges, Range
Roads signs, Township Road signs or other reference points.

The consultant r ecommesbeaudited, énd compared tesites whengd s i t e
there was no apparent club, inmate program or other clean up activities underway (except

normal contractor responsibilities for spills, dean animals etc). These non-cleaned sites are
referred to in this r ep@2ctanedsitesiveere audited, With8l t es 0 .
control sites audited. The consultant selected cleaned sits based upon being able to

positively identify their location by identifying name of the group that was responsible for

those clean up efforts to highway signs in the case of the Adopt-A-Highway locations.

Control sites were selected so that they were located between cleaned sites wherever

possible.

Figure 1 1 5 below illustrate the highways and potential sites that audit sites were selected
from
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Figure la i Potential Sites i Stony Plain / Edmonton Area
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Figure 1b (coninuedy T Potential Sites i Lacombe to Crossfield
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Figure 1c (continued) T Potential Sites T Canmore to Cluny
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Detailed site locations appear in Appendix 2, which describe the highway location, local
landmarks and provide latitude / longitude coordinates, so the site can be located accurately
in the future if that is required.

The sample sites were located using a highway map from a local map source, Alberta Road
Atlas ; ISBN 1-55368-019-7, MapArt www.mapart.com as well a map generated by Alberta
Transportation, showing all Control Sections entitled; Primary Highways 1 i 216 Progress
Chart.

Sites were rejected if they were located:

on major highways / freeways

location was on a bridge

location clearly within a construction area

on railway / subway rights-of-way

on hydroelectric power line rights-of-way

on / within water (ponds, rivers, streams/ lakes)
access was difficult or impossible

if located on industrial or private lands

T v v I T B P

The GPS coordinates for each site were recorded at each audit site by the audit team while
at location, and later added to the archival record, to allow future audit teams to find the
same sites should the Alberta Transportation wish to re-audit these sites in the future.

2.2 Detailed Site Files

The consultant created an individual hard copy site file for each location. These files contain
the following:

A discrete site location ID number , Alberta Transportation ID number (this audit only)
A Approximate location

A photographic label card (for taking photos on-site), showing latitude / longitude

A Large Litter Site Surveyor Form - (for recording large litter observed)

A Small Litter ltem Count Form (for recording small litter)

2.3 Conducting a Site Audit

The audit team approached the sites from the most travel efficient direction. Upon arriving
at a site, the team safely parked their vehicle on the highway shoulder, or off-road whenever
possible. In accordance with the approved Traffic Accommodation Plan, signage indicating
A Men at Wor k at eatlesites ané a phatograpth taken to document compliance
with the Plan. Traffic cones were placed on the edge of the roadway for traffic control, with

team members dressed in fluorescent orange/ yellow traffic vests to increase visibility.

Beginning at the front of the parked car (or the start of the site), the team used a measuring
device to measure 50 feet (15 metres) ahead of the start of the site. Using a traffic cone was
deployed to mark the start of the audit site. From this point the team measured an
additional 100 feet (30 metres), marking this point with a second traffic cone. A final
measurement of an additional 100 feet (30 metres) denoted the end of the audit site with a
third traffic cone. Each site was 200 feet (61 metres) in length.

The width of the site was measured from the edge of the roadway pavement towards the
ditch edge of the site, up to a maximum width of 18 feet (5.5 metres). All sites measured 200
feet (61 metres) long with a width of 18 feet (5.5 metres).
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Figure 2 - Schematic of Litter Audit Site

Variable Width 3
Variable Width 2

2.4 Classification of Large Litter

For purposes of classifying litter, and in accordance with the methods used in previous litter
surveys conducted by us, large litter was defined to be that which is greater than 4 square
inches in size.

2.5 Classification of Small Litter

Small litter were those pieces of debris that were less than 4 square inches in size, within a
defined area with an audit site. The small litter audit methodology examines three transacts,
or slices, of the site. A frame made of 1/2 inch (1.25 cm) P.V.C. plastic tubing was
constructed to act as a frame. This frame was 1 foot (0.3 metres) wide and 6 feet (1.8
metres) long. A surveyor would look for and count small litter in three samples, one at the
start of the site, one at the mid-point and one at the end of the site. At each transact
section; three flips of the frame are done, thus surveying 18 square feet (0.09 sg. metres) of
the site i repeated three times.
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Figure 37 Small Litter Templates
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Table 1 - Categories of Small Litter
The 16 categories in the litter counts less than 4 square inches that were examined are:

cigarette butts/ debris

other tobacco

bottle caps

straws

candy packaging & wrappers
polyfoam packing materials
other polystyrene debris
glass

paper

plastic film

hard plastic

aluminum / foil debris

rubber

metal (not aluminum)

other materials

gum deposits on roadways & sidewalks

I I I By I I I Ty B D D D I

Gum deposits are included as this is a significant concern as a small litter component of
small litter in urban areas.
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Table 2 - Categories of Large Litter

Eighty-four sub-categories of large litter were counted, including:

Major Sub- |Large Litter Sub-Category Material
Category|Category Name
Number
1 1 Beer Cans Beverage metal
2 Beer Bottles (glass) Beverage glass
3 Soft Drink (glass) Beverage glass
4 Soft Drink (cans) Beverage metal
5 Soft Drink (plastic) Beverage plastic
6 Sport Drink (glass) Beverage glass
7 Sport Drink (plastic) Beverage plastic
8 Water (glass) Beverage glass
9 Water (plastic) Beverage plastic
10  |Wine/ Liquor (glass) Beverage glass
11 |Wine/ Liquor (plastic/other) Beverage plastic
12 Milk/Juice (Plastic) Beverage plastic
13 Milk/Juice (glass) Beverage glass
14 Milk/Juice (Gable Top) Beverage paper
2 15 Foil Pouches Other Packaging composite
16  |Aseptic (Box) Other Packaging composite
17 Broken Glass Container Other Packaging glass
18 Six pack plastic rings Other Packaging plastic
75 Foil containers Other Packaging metal
3 19 Plastic drink cups Cups plastic
20 Paper Cups (cold) Cups paper
21 Paper Cups (Hot) Cups paper
22 Polystyrene cups (foam) Cups plastic
23 Other paper cups Cups paper
24 Cup Lids, Pieces lids Cups plastic
4 25 Plastic retail bags Bags plastic
26 Paper retail bags Bags paper
27 Paper bags - fast food Bags paper
28 Plastic bags - not retall Bags plastic
29 Paper bags - not retail Bags paper
30 Zipper bags/ sandwich Bags plastic
5 31 Cardboard boxes/ box mat'l Other Packaging paper
32 Paperboard (cereal type) Other Packaging paper
33 Paper Beverage Cases Other Packaging paper
34 Polystyrene clamshells Other Packaging plastic
35 Paper clamshells Other Packaging paper
36 Other Plastic Shells/Boxes Other Packaging plastic
6 37 Plastic Jars / Bottles/ Lids OTHER CNTRS. plastic
38 Glass jars/ bottles misc. OTHER CNTRS. glass
39 Cans - steel OTHER CNTRS. metal
40 Cans - aluminum OTHER CNTRS. metal
41 Container lids OTHER CNTRS.
42 Aerosol cans (paint, oils, etc.) OTHER CNTRS. metal
7 43 Paper Food Wrap Food Wraps/ Cntrs |paper
44 Paper / foil composite wrap Food Wraps/ Cntrs [composite
45 Plastic wrap Food Wraps/ Cntrs |plastic
54 Condiment package (salt, ketchup, vinegar etc.) Take-Out Extras
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55 Utensils Take-Out Extras plastic
56 Name Brand (Fast Food etc.) Towels / Napkins / Serviettes|Take-Out Extras paper
57 Paper Fast Food Plates Take-Out Extras paper
58 Poly Fast Food Plates Take-Out Extras plastic
59 Other Plastic FF Plates Take-Out Extras plastic
60 Plates - Other Mat's Take-Out Extras

8 46 Polystyrene Trays Trays plastic
47 Paper Trays Trays paper
48 Other Mat'l Trays (what?) Trays

9 49 Gum wrappers Confectionary/Snack
50 Candy bar wraps Confectionary/Snack
51 Candy pouches Confectionary/Snack
52 Sweet packaging (describe) Confectionary/Snack
53 Other confectionery (describe) Confectionary/Snack
63 Snack food packaging Confectionary/Snack

10 61 Clothing or clothing pieces Cloth
62 Other cloth Cloth

11 64 Plastic packaging other Other Miscellaneous|plastic
65 Paper packaging other Paper/ Fibre Mat'| |paper
66 Plastic / composite other Other Miscellaneous
67 Foil materials / foil pieces Other Miscellaneous|metal

12 68 No Brand Name Towels / Napkins / Serviettes Paper/ Fibre Mat'|  |paper
69 Lottery ticket debris Paper/ Fibre Mat'| |paper
70 Printed material (newspapers, flyers, books etc.) Paper/ Fibre Mat'|  |paper
71 Stationary (school, business etc.) Paper/ Fibre Mat'|  |paper
72 Receipts (business forms, bus transfers, etc.) Paper/ Fibre Mat'|  |paper

13 73 Cigarette / cigar debris (>4") Tobacco
74 Tobacco other (packs, matches, cellophane) Tobacco

14 76 Misc. Paper Other Miscellaneous|paper
77 Misc. Plastic Other Miscellaneous|plastic
78 Misc. Paperboard Other Miscellaneous|paper
79 Misc. Cardboard Other Miscellaneous|paper
80 Misc. Glass Other Miscellaneous|glass
81  [Vehicle & Metal Road Debris Other Miscellaneous
82 Construction debris Other Miscellaneous
83 Tire & Rubber debris Other Miscellaneous|rubber
84 Home Articles Other Miscellaneous
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Table 3 - Detailed Descriptions of Large Item Categories

[EnY

Beer Cans

All brands of consumer beer can containers

N

Beer Bottles (glass)

Refillable and non-refillable beer bottles, all sizes

w

Soft Drink (glass)

Soft drinks, carbonated, non-carbonated, flavoured drinks
in glass containers

N

Soft Drink (cans)

Soft drinks, carbonated, non-carbonated, flavoured drinks
in metal can containers

a1

Soft Drink (plastic)

Soft drinks, carbonated, non-carbonated, flavoured drinks
in plastic containers, all sizes

(9]

Sport Drink (glass)

Sport drinks, carbonated or non-carbonated, flavoured
drinks in glass containers, all sizes

~

Sport Drink (plastic)

Sport drinks, carbonated or non-carbonated, flavoured
drinks in plastic containers, all sizes

o]

Water (glass)

Packaged water, carbonated or non-carbonated,
flavoured drinks in glass containers, all sizes

©

Water (plastic)

Packaged water, carbonated or non-carbonated,
flavoured drinks in plastic containers, all sizes

10

Wine/ Liquor (glass)

Wine & liquor in glass, all sizes

11

Wine/ Liquor (plastic/other)

Wine & liquor in plastic or any other formats, all sizes

12

Milk/Juice (Plastic)

Milk or juice containers, packages in plastic

13

Milk/Juice (glass)

Milk or juice containers, packages in glass

14

Milk/Juice (Gable Top)

Milk or juice containers, packages in gable top paper
cartons, all sizes

15

Foil Pouches

All packaged goods in foil packaging, pieces of foil
materials

16

Aseptic (Box)

Drink-in-box, juice, fluids, other

17

Broken Glass Container

Glass fragments

18

Six pack plastic rings

Retainer plastic for carrying cans

19

Plastic drink cups

Cups, all sizes, all resin types

20

Paper Cups (cold)

Cups, all sizes, all paper types - cold drinks

21

Paper Cups (Hot)

Cups, all sizes, all paper types - hot drinks

22

Polystyrene cups (foam)

Cups, all sizes, all polystyrene types - hot drinks

23

Other paper cups

Cups, other materials

24

Cup Lids, Pieces lids

Fragments and pieces of cups

25

Plastic retail bags

Whole and pieces of retail plastic bags
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26

Paper retail bags

Whole and pieces of retail paper bags

27

Paper bags i fast food

Whole and pieces of fast food outlet paper bags

28

Plastic bags i not retail

Whole and pieces of plastic bags, not retail i.e. dry
cleaning

29

Paper bags - not retalil

Paper bags & sacs, example leaf bag debris

30

Zipper bags/ sandwich

plastic lunch bags and sacs

31

Cardboard boxes/ box mat'l

All cardboard and box materials

32

Paperboard (cereal type)

Cereal, shoe boxes and pieces etc.

33

Paper Beverage Cases

Paper material outer packaging for beverage products

34

Polystyrene clamshells

Whole and pieces of take-away or other Styrofoam
containers

35

Paper clamshells

Whole and pieces of take-away or other paper containers

36

Other Plastic Shells/Boxes

PET, PVC, HDPE , other material shells

37

Plastic Jars / Bottles/ Lids

All jars, bottles etc, plastic, non beverage, example dish
detergent bottle

38|Glass jars/ bottles misc. All jars, bottles not described above, in glass
39|Cans i steel Food, non-food and other product steel can containers
40[Cans - aluminum Food, non-food and other product aluminum can

containers

41

Container lids

All lids, closures, and pieces > 4 sq. in.

42

Aerosol cans (paint, oils,
etc.)

Aerosol cans, tops, lids - all products

43

Paper Food Wrap

Wrap for food, commercial & non-commercial; example
meat wrap,

44

Paper / foil composite wrap

Wrap for food or non-food items, commercial & non-
commercial; example hamburger paper/ foil composite
wrap,

45

Plastic wrap

All plastic wrap types, food, non-food

46

Polystyrene Trays

Trays for take-out, non-take out, microwavable, display
etc

47|Paper Trays Trays for take-out, non-take out, microwavable, display
etc
48|Other Mat'l Trays (what?) Trays for take-out, non-take out, microwavable, display

etc

49

Gum wrappers

Packaging used to seal, sell gum products

50

Candy bar wraps

Packaging used to seal, sell candy products

51

Candy pouches

Packaging used to seal, sell candy products - pouch
format
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52

Sweet packaging (describe)

Packaging used to seal, sell confections (cakes, pies,
sweet snack products

53

Other confectionery
(describe)

All other packaging for confectionaries

54

Condiment package (salt,
ketchup, vinegar etc.)

Pouches, containers, creamers etc

55

Utensils

Forks, knives, chop sticks etc

56

Name Brand (Fast Food
etc.) Towels / Napkins /
Serviettes

Towels & napkins etc with brand identification identifiable

57

Paper Fast Food Plates

Paper Plates, used to serve fast food

58

Poly Fast Food Plates

Polystyrene Plates, used to serve fast food

59

Other Plastic FF Plates

Other Material Plates, used to serve fast food

60

Plates - Other Materials

Plates for other than fast food applications, i.e. picnic
plates used by families

61

Clothing or clothing pieces

All cloth, clothing pieces, and clothing discarded on the
site

62

Other cloth

Tarps, industrial fabrics etc

63

Snack food packaging

All snack food (i.e. Salty snacks, chips)

64

Plastic packaging other

Plastic packaging otherwise not described

65

Paper packaging other

Paper packaging otherwise not described

66

Plastic / composite other

All paper and composite debris not previously described

67

Foil materials / foil pieces

Foils and pieces, aluminum food foils, industrial foils

68

No Brand Name Towels /
Napkins / Serviettes

Napkins and towels - no brand identification

69

Lottery ticket debris

Tickets, and gaming items

70

Printed material
(newspapers, flyers, books
etc.)

All printed material, commercially printed

71

Stationary (school, bus. etc.)

Includes school papers, written items, other printed
materials such as business forms
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72

Receipts (business forms,
bus transfers etc. )

Receipts, business items, invoices, packing slips, bus
transfers, commercial tickets (concerts, cinema)

73

Cigarette / cigar debris (>4")

Tobacco items

74

Tobacco other (packs,
matches, cellophane)

Packages, wrappers, tobacco foil products, lighters,
matchboxes

75

Foil containers

Foil containers (ice cream wraps)

76|Misc. Paper All other non-described paper material, whole or
shredded, unidentifiable as another category

77[Misc. Plastic All other non-described plastic material, whole or
shredded, unidentifiable as another category

78|Misc. Paperboard All other non-described paperboard material, whole or

shredded, unidentifiable as another category

79

Misc. Cardboard

All other non-described cardboard material, whole or
shredded, unidentifiable as another category

80|Misc. Glass All other non-described glass material, whole or broken,
unidentifiable as another category
81|Vehicle & Metal Road Debris associated with transportation, private or

Debris

commercial

82

Construction debris

Debris associated with construction, private or
commercial

83

Tire & Rubber debris

Rubber materials, tire pieces, shock absorbers, sheet
rubber or pieces

84

Home Atrticles

All  non-described household items, (i.e. Lamps,
electrical, lawn chairs, etc)
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2.6 Photographic Record of the Site

At each site location, the litter audit team took digital photographs. One shot was taken at
the start of the site, looking towards the end of the site i away from the vehicle. The second
photograph was taken in the mid-point of the site 7 looking across the width of the site
toward the boundary. And the final photograph was taken at the end of the site T looking
back towards the start of the site (towards the vehicle). The purpose of the photographs is to
set the scene of the site i not to detail litter on the ground.

In each case the number of photographs at each site was recorded on the Surveyor Site

Form. The site-specific digital photographs were downloaded to the database of the survey,
as an archival record of the site during the audit period.

Figure 5 - Site Photographs (example photographs)

Photo 17 in Direction of Traffic Photo 21 Across Site boundary

PHOTOGRAPH RECORD
PATE: Juy/S. 2000 mime B0 am
“rEw g w2

0 wo: 99

Latinge N B2° 5499°
Longiudec \3 (3" 81 6%7

SURVEYOR'S naME:  Mark
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Photo 31 Against Direction of Traffic

2.7 Survey Schedule and Progress

The audit team arrived in the Edmonton area on July 12, 2009. The field audit began field
work July 13 and continued consecutively through to July 20, 2009.

The 2009 audit team was able to complete between 12 i 15 sites per day allowing for
breaks, lunch and travel time.
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3.0 Large Litter Survey Results

Field observations were dictated into tape recorders, and then later transcribed onto Large
Litter Site Form (Appendix 1) and Small Item Count Sheets.

Forms were then inputted into a Microsoft Access database for subsequent analysis.
3.1 Discussion of Large Litter Results

Litter counted for the Alberta Transportation Litter audit, were grouped into 14 major
categories.

A Other (incl. misc. paper) Paper (printed mat 6 s , news)
A Other Packaging (salty snacks etc) Confectionary (candy)

A Cups (hot, cold drinks) Beverage containers

A Tobacco products Other Containers (not beverage)

A Bags (paper, plastic) Take out extras (condiments etc)

A Food wraps Cloth / Clothing

A Plates Trays

Within these 14 major categories, litter is characterized into 84 possible sub-categories, as
listed in Table 2, Page 19.

In total, 3,407 pieces of large litter were observed in the 2009 litter audit. This is an average
of 33 items per site from 103 sites audited.

The most significant material types observed were paper and fibre materials. All fibre based
products and items observed, from all sub-categories, contributed 1,344 items or 39% of the
total litter observed. Table 4, below illustrates the relative contribution of various paper and
fibre based litter observed.

Table 47 Total Fibre Litter
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Composition of Fibre Litter
% of Fibre % of Total

Items Litter Large Litter
Misc. Paper 273.5 20.3% 8.0%
Misc. Paperboard 216 16.1% 6.3%
Printed material (newspapers,flyers etc.) 148.5 11.0% 4.4%
Misc. Cardboard 148 11.0% 4.3%
No Brand Name Towels / Napkins 141.5 10.5% 4.2%
Paper Cups (Hot) 133.5 9.9% 3.9%
Paper Cups (cold) 97 7.2% 2.8%
Paperboard (food packaging) 64.5 4.8% 1.9%
Top 10
Paper Food Wrap 25 1.9% 0.7% Items
Paper bags - fast food 20 1.5% 0.6% 94.3%
Paper / foil composite wrap 20 1.5% 0.6%
Stationary (school, business etc.) 18 1.3% 0.5%
Paper packaging other 15 1.1% 0.4%
Receipts (forms, bus transfers, etc.) 7.5 0.6% 0.2%
Name Brand (Fast Food etc.) Napkins 6 0.4% 0.2%
Paper Trays 5.5 0.4% 0.2%
Paper bags - not retalil 4.5 0.3% 0.1%
Total Fibre large litter 1,344  100%
% of total large litter]  39%

The second most significant material type of litter observed was plastic litter, at 549 litter
items observed. This sub-category included miscellaneous plastic, plastic packaging other,
condiment packaging, plastic drink cups, plastic bags-retail and non-retail, plastic bottles
and jars, utensils, zipper bags, beverage containers, polystyrene cups, confectionary
packaging and six-pack carrying rings. All large plastic litter in aggregate accounted for 16%
of the total large litter observed.

Table 5 - Total Plastic Litter
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Composition of Plastic Litter

% of Plastic % of Total
Items Litter Large Litter
Misc. Plastic 227 41% 6.7%
Candy bar wraps 69 13% 2.0%
Cup Lids, Pieces lids 48 9% 1.4%
Plastic bags - not retalil 41 7% 1.2%
Plastic drink cups 37.5 7% 1.1%
Condiment package (salt, ketchup, vinegar 27 5% 0.8%
Water (plastic) 27 5% 0.8%
Polystyrene cups (foam) 21 4% 0.6%
Top 10
Utensils 13 2% 0.4% Items
Sweet packaging 8.5 2% 0.2% 95%
Zipper bags/ sandwich 7.5 1% 0.2%
Candy pouches 6 1% 0.2%
Plastic wrap 4.5 1% 0.1%
Wine/ Liquor (plastic) 3.5 1% 0.1%
Six pack plastic rings 3 1% 0.1%
Milk/Juice (Plastic) 2.5 0% 0.1%
Polystyrene Trays 2 0% 0.1%
Plastic Jars / Bottles/ Lids 0.5 0% 0.0%
Total plastic large litter| 548.5 100%
% of total large litter] 16.1%

It is worth noting the contributions of fibore materials and of plastic materials as the most
important material types that make up littered materials. These two material types constitute
55% of all large litter observed on Alberta highways. Effort to reduce fibre and plastic litter
will reduce overall litter on provincial highways and roadways.

The top 20 sub-categories of large litter make up 84% of all the large litter observed in the
Alberta Transportation audit. Table 6, on page 29, illustrates these results.

Table 6 - Top Sub-Categories of Large Litter
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Top 20 Sub-categories = 84% of Litter

Large Litter

1 Misc. Paper
2 Misc. Plastic
3 Vehicle & Metal Road Debris
4 Misc. Paperboard
5 Tobacco other (packs, matches, cellophane)
6 Home Articles
7 Plastic packaging other
8 Construction debris
9 Printed material (newspapers, flyers, books etc.)
10 Misc. Cardboard
11 No Brand Name Towels / Napkins / Serviettes
12 Paper Cups (Hot)
13 Tire & Rubber debris
14 Beer Cans
15 Paper Cups (cold)
16 Candy bar wraps
17 Paperboard (cereal type)
18 Other cloth
19 Soft Drink (cans)
20 Misc. Glass

Whole numbers may not appear due to averaging.

% of Total

Average Large Ltter,
273.5 8.0%
227 6.7%
216.5 6.4%
216 6.3%
200 5.9%
183 5.4%
174.5 5.1%
160.5 4.7%
148.5 4.4%
148 4.3%
141.5 4.2%
1335 3.9%
123.5 3.6%
109.5 3.2%
97 2.8%
69 2.0%
64.5 1.9%
55.5 1.6%
53 1.6%
50.5 2,845 1.5%
83.5%

3,407

Total Large Litter

Details of all sub-categories of large litter are presented in Table 7, on page 34.
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Table 7 - Summary of All Large Litter Observed

All Litter Data - Alberta Highways 2009

N -

©O© 00N 0Ol W

11

12
13
14
15
16
17
18
19

20

21
22
23
24
25
26
27

28
29
30
31
32
33
34
35
36

37
38

Large Litter

Misc. Paper
Misc. Plastic

Vehicle & Metal Road Debris

Misc. Paperboard

Tobacco other (packs, matches, cellophane)
Home Articles

Plastic packaging other

Construction debris

Printed material (newspapers, flyers, books etc.)
Misc. Cardboard

No Brand Name Towels / Napkins / Serviettes

Paper Cups (Hot)

Tire & Rubber debris

Beer Cans

Paper Cups (cold)

Candy bar wraps
Paperboard (food packaging)
Other cloth

Soft Drink (cans)

Misc. Glass

Cup Lids, Pieces lids

Plastic bags - not retail

Foil materials / foil pieces

Gum wrappers

Plastic drink cups

Condiment package (salt, ketchup, vinegar etc.)
Water (plastic)

Paper Food Wrap

Container lids

Polystyrene cups (foam)

Paper / foil composite wrap
Paper bags - fast food

Stationary (school, business etc.)
Paper packaging other

Utensils

Beer Bottles (glass)

Clothing or clothing pieces
Milk/Juice (Gable Top)

Average

273.5
227

216.5
216
200
183

174.5

160.5

148.5
148

141.5

133.5
123.5
109.5
97

69
64.5
55.5
53

50.5

48
41
40.5
38
37.5
27
27

25
24
21
20
20
18
15
13
10.5

10.5
10
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% of
Total
Large
Litter

8.0%
6.7%

6.4%
6.3%
5.9%
5.4%
5.1%
4.7%
4.4%
4.3%
4.2%

3.9%
3.6%
3.2%
2.8%
2.0%
1.9%
1.6%
1.6%

2,845

1.5%

83.5%

1.4%
1.2%
1.2%
1.1%
1.1%
0.8%
0.8%

0.7%
0.7%
0.6%
0.6%
0.6%
0.5%
0.4%
0.4%
0.3%

0.3%
0.3%
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39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

Large Litter

Soft Drink (plastic)

Other confectionery (describe)
Sweet packaging

Receipts (business forms, bus transfers, etc.)
Zipper bags/ sandwich

Cans - steel

Aseptic (Box)

Candy pouches

Name Brand (Fast Food etc.) Napkins
Wine/ Liquor (glass)

Paper Trays

Paper bags - not retail

Plastic wrap

Sport Drink (plastic)

Wine/ Liquor (plastic)

Six pack plastic rings

Aerosol cans (paint, ails, etc.)
Milk/Juice (Plastic)

Cans - aluminum

Polystyrene Trays

Foil Pouches

Plastic retail bags

Snack food packaging

Soft Drink (glass)

Sport Drink (glass)

Paper Beverage Cases
Lottery ticket debris

Plastic Jars / Bottles/ Lids

Average

9.5
8.5
8.5
75
75
6.5
6
6
6
6
5.5
45
45
4
35
3
2.5
2.5
2
2
1.5
1.5
1.5
1.5
1.5
1
0.5
0.5

3,407

33
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% of
Total
Large
Litter

0.0%
0.3%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.04%
0.04%
0.04%
0.04%
0.04%
0.03%
0.01%
0.01%

100.0%

Items per site
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3.2 Detailed Analysis of Large Litter

The table below and the chart following,

Transportation litter based upon the 14 major categories.

Table 81 Fourteen Major Large Litter Categories

Fourteen Major Categories of Litter

% of Total
Large
Category Name Total Litter Litter
Other Miscellaneous litter Misc. paper, misc. plastic, misc. 1,599 46.9%
cardboard, misc. paperboard, misc.
glass, vehicle & road debris, tire &
rubber debris, construction debris,
home articles,
Cups (paper & plastic) Plastic & paper , hot & cold cups, lids 337 9.9%
and pieces of same.
Printed & non-printed fibre |Printed materials, newspapers, flyers, 316 9.3%
business receipts, tickets, transfers,
stationary, and non-branded napkins
Beverage containers Beer, soft drink, wine/ liquor, sport 249 7.3%
drinks, milk, juice , other
Miscellaneous packaging Other packaging made of plastic , 231 6.8%
paper or composites
Tobacco packaging Packages, wrappers, foils, matches, 200 5.9%
packaging
Confectionary items Candy, gum, sweet and savory snack 130 3.8%
packaging
Bags (plastic & paper) All paper, plastic and cloth bags 75 2.2%
Boxes All fibre boxes, plastic and paper 66 1.9%
clamshells
Cloth & Clothing All textiles 66 1.9%
Wraps All food wraps, paper & plastic, 49 1.4%
domestic and commercial
Fast food extras Paper & plastic fast food materials, 46 1.4%
including identified bags, utensils and
condiment packaging
Other Containers Metal, composite and other containers 35 1.0%
Trays & plates Paper or plastic plates and trays 7.5 0.2%
3,407 100%
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Figure 6 - 14 Major Categories of Large Litter
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3.2.1 Beverage Containers
(Soft drink, beer, wine/liquor, sports, water)

Beverage Containers

2009 2009 2009
Soft drinks, bottled water, juices, milk, % of Sub- % of Total
liquor, wine , beer , sport dinks , other Items category Large Litter

Beer Cans 109.5 44% 3.2%
Soft Drink (cans) 53 21% 1.6%
Water (plastic) 27 11% 0.8%
Beer Bottles (glass) 10.5 4% 0.3%
Milk/Juice (Gable Top) 10 4% 0.3%
Soft Drink (plastic) 9.5 4% 0.3%
Wine/ Liguor (glass) 6 2% 0.2%
Aseptic (Box) 6 2% 0.2%
Sport Drink (plastic) 4 2% 0.1%
Wine/ Liquor (plastic/other) 3.5 1% 0.1%
Six pack plastic rings 3 1% 0.1%
Milk/Juice (Plastic) 2.5 1% 0.1%
Foil containers / pouches 1.5 1% 0.0%
Soft Drink (glass) 1.5 1% 0.0%
Sport Drink (glass) 1.5 1% 0.0%

Total Items 2009 249 100% 7.31%
Whole numbers may not appear due to averaging.
Average for sub-category 2002 - 2009 all audits (73,507 observations) 6.1 %

Beverage Containers

Soft Drink Wine/ Ligquor Aseptic (Box),
(plastic), 4% (glass), 2% 2%
Milk/Juice

(Gable Top),
4% \

Beer Bottles
(glass), 4%

_ Sport Drink
(plastic), 2%

Beer Cans,
44%

All other
containers, 5%

\ Soft Drink

Water (plastic), (cans), 21%
11%
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Discussion:

The total beverage container sub-category yielded a count of 249 items, or 7.3 % of the total
large litter. This level of beverage container litter is significantly higher than the proportion of
beverage containers observed in all audits conducted by the consultant in all jurisdictions
during the period 2002-2009 (73,507 observations i average 6.1%). It should be noted that
the average mentioned includes a some litter audits in non-deposit provinces where there is
no deposit-refund incentive is placed on returning containers for recycling.

To place some perspective on this observed level of beverage container litter, in the
Edmonton litter audit of 2007, beverage container litter was 3.9% of total litter, in San
Francisco (deposit-return state) it was 3.5% of total large litter in 2007.

Also of interest is that beer can litter accounted for 44% of the beverage container litter
observed on Alberta highways. Other alcoholic product container contribute to the
occurrence of container litter with beer bottle contributing 4% , glass wine and liquor bottle
2% and plastic wine and liquor bottles a final 1%. Alcoholic beverage containers in
aggregate accounted for 51% of beverage container litter along Alberta highways.
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3.2.2 Cups

Cup Litter

2009 2009 2009

% of Sub- | % of Total

Items category Large Litter
Paper Cups (Hot) 133.5 40% 3.92%
Paper Cups (cold) 97 29% 2.85%
Cup Lids, Pieces lids 48.5 14% 1.42%
Plastic drink cups 37.5 11% 1.10%
Polystyrene cups (foam) 21 6% 0.62%

337.5 100% 9.91%
Whole numbers may not appear due to averaging.
Average for sub-category 2002 - 2009 all audits (73,507 observations) 7.6%

Cup Litter
- Polystyrene
Plastic drink cups (foam),
cups, 11% 6%

Paper Cups
(Hot), 40%

Cup Lids,
Pieces lids,-
14%

Paper Cups
(cold), 29%

Discussion:

Cup litter includes hot and cold drink cups, as well as cup lids and pieces of cups and lids
from cups. This is indicative of wastes from a variety of over-the-counter food providers,
whereby litter can then be deposited on public lands.

The sub-category yielded 9.9 % of the total litter counted in the 2009 Alberta Transportation
litter audit. This level of cup litter is nearly 30% higher that the average for cup litter
observed in all audits between 2002 i 2009, which averages 7.6% of total litter (73,507
observations). Paper hot cup litter (coffee cups) along Alberta highways is 30% higher than
the average amount of cup litter observed all audits conducted by the consultant since 2002.
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3.2.3 Bags

Bags
2009 2009 2009
% of Sub- | % of Total
Items category Large Litter
Plastic bags - no brand 41 55% 1.203%
Paper bags - fast food 20 27% 0.587%
Zipper bags/ sandwich 7.5 10% 0.220%
Paper retail bags 4.5 6% 0.132%
Plastic retail bags 1.5 2% 0.044%
745 | 100% 2.2%
Whole numbers may not appear due to averaging.
Average for sub-category 2002 - 2009 all audits (73,507 observations) 3.1%

Bag Litter
_ Plastic retail
Paper retail bags, 2%
bags, 6%

Zipper bags/
sandwich, 10%

\

_ Plastic bags -
no brand, 55%
Paper bags -

fast food, 27%

Discussion:

Bags that had no brand markings on them represented 2.2 % of total large litter or 55% of
bag sub-category litter. Paper bags from fast food outlets represented 27% of this litter sub-
category. Bag litter in the Alberta Transportation audit was observed to be lower than the
average for all observations of bag litter in all audits conducted between 2002 i 2009 (2.2%
on Alberta highways vs. 3.1% average) from all other jurisdictions combined.
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3.2.4 Boxes

Box Litter
2009 2009 2009
% of Sub- % of Total
Items category Large Litter
Paperboard boxes (food) 50 76% 1.47%
Cardboard boxes/ box mat'l 16 24% 0.47%
66 | 100% | 1.9%

Whole numbers may not appear due to averaging.
Average for sub-category 2002 - 2009 all audits (73,507 observations) 1.2%

Cardboard
boxes/ box
mat'l, 24%

Box Litter

Paperboard
—boxes (food),

76%

Discussion:

Paperboard box materials from fast food outlets (i.e. french fries, pastries, etc) represented
the majority of the box litter observed at 76% of this sub-category. The amount of litter from
the boxes sub-category was slightly above the average percentage of total litter for this sub-
group in audits between 2002 i 2009 from other audits; 1.9% of total litter in the Alberta
Transportation audit compared to an average of 1.2 % in aggregate from all previous litter

audits.
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3.2.5 Other Containers (non-beverage)

Other Container Litter

2009 2009 2009
% of Sub- % of Total
Iltems category Large Litter
Container lids 24 66.7% 0.70%
Plastic Jars / Bottles/ Lids 1 2.8% 0.03%
Cans - aluminium 2 5.6% 0.06%
Cans - steel 6.5 18.1% 0.19%
Aerosol cans (paint, oils, etc.) 2.5 6.9% 0.07%
36 | 100% | 1.06%
Whole numbers may not appear due to averaging.
Average for sub-category 2002 - 2009 all audits (73,507 observations) 2.5%

Other Containers

Cans - Plastic Jars /
Aerosol cans aluminium, Bottles/ Lids,
(paint, oils, 5.6% 2.8%
etc.), 6.9%

Cans - iteel, LContainer lids,
18.1% 66.7%

Discussion:

Observations of containers other than beverage containers accounted for a low proportion of
total litter in the Alberta Transportation litter audit. Only 36 containers were observed which
was 1.1% of total litter. Container lids from a variety of container types were the majority
contributor to the sub-category, followed by steel cans, aerosol cans, aluminum cans then
plastic jars and bottles. The proportion of other container litter observed during the 2009
Alberta Transportation litter audit (1.1%) was below the average of this sub-category in
audits performed from 2002 i 2009 in other jurisdictions. (73,507 observations 1 2.5% of

total litter).
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3.2.6 Wraps

Wrap Litter

2009 2009 2009

% of Sub- | % of Total

ltems category Large Litter
Paper Food Wrap 25 50.5% 0.73%
Plastic wrap 4.5 9.1% 0.13%
Paper / foil composite wrap 20 40.4% 0.59%

495 | 100% | 1.45%
Whole numbers may not appear due to averaging.
Average for sub-category 2002 - 2009 all audits (73,507 observations) 2.3%

Wrap Litter
Paper / foil
composite Paper FOOS
wrap, 40.4% Wrap, 50.5%
Plastic wrap,
9.1%

Discussion:

Within this category are items which are used to wrap food for consumption off premises,
principally from fast food outlets. Paper food wraps accounted for the largest segment of the
wrap litter observed, at 50 % of the sub-category. Paper / foil composite wrap materials were
also significant making up 40% of this sub-category, with plastic wrap contributing 9% of the
observed wrap litter in this grouping.

The proportion of wrap litter observed during the Alberta Transportation litter audit was less
than the average of wrap litter, found in aggregated litter observations in audits performed
between 2002 7 2009 in other jurisdictions (1.5% wraps in the Alberta Transportation audit
vs. 2.3% wraps in 73,507 observations from 2002 i 2009 from all audits).
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3.2.7 Take Out Extras

Take-Out Food Litter

2009 2009 2009
% of Sub- | % of Total
Items category Large Litter
Condiment package (salt,
ketchup, etc.) 27 58.7% 0.79%
Utensils 13 28.3% 0.38%
Name Brand - Towels / Napkins 6 13.0% 0.18%
46 | 100% | 1.35%
Whole numbers may not appear due to averaging.
Average for sub-category 2002 - 2009 all audits (73,507 observations) 2.5%

Take-Out Extra Litter

Name Brand -

Towels /
Napkins, Condiment
13.0% package (salt,
|
/ ketchup, etc.),
58.7%

Utensils,
28.3%

Discussion:

The sub-category of Take-out Food Extras includes condiment packages (ketchup, vinegar,
salt, pepper, etc.) and utensils used by patrons of fast food establishments, as well as name
brand napkins and fast food plates. Non-branded napkins are not included in this sub-
category, since they may or may not be attributable to fast food outlet customers, and are
therefore included in with paper litter. Utensils and condiment packaging from fast food
stores made up the majority (87%) of the litter attributed to this sub-category. The
proportion of take-out extras litter observed during the Alberta Transportation litter audit was
lower than the average of this sub-category found in aggregated litter observations made
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from 2002 7 2007 in other jurisdictions. (1.4% of total litter for take-out extras in the Alberta
Transportation audit vs. 2.5% for all audit observations since 2002).
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3.2.8 Trays

Tray Litter
2009 2009 2009
% of Sub- % of Total
Items category Large Litter
Paper Trays 5.5 73% 0.16%
Polystyrene Trays 2 27% 0.06%
75 | 100% | 0.22%

Whole numbers may not appear due to averaging.
Average for sub-category 2002 - 2009 all audits (73,5074 observations) 0.2%

Discussion:

Only seven paper trays were observed during the 2009 Alberta highways litter audit. Trays
represented a very small sub-category of large litter; well below 1% of total large litter
observed (0.03%). Tray litter observed during the Alberta Transportation litter audit similar to
the average found in aggregated litter observations in audits performed from 2002 i 2009 in
other jurisdictions. (0.22% in Alberta Transportation vs. 0.20 % tray litter found in 73,507

observations).
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3.2.9 Confectionary

Confectionary Litter
2009 2009 2009
% of Sub- % of Total
Items category Large Litter
Candy bar wraps 69 52% 2.03%
Gum wrappers 38 29% 1.12%
Sweet packaging 8.5 6% 0.25%
Snack food packaging 7.5 6% 0.22%
Candy pouches 6 5% 0.18%
Other confectionery 2.5 2% 0.07%
1315 | 100% | 3.86%
Whole numbers may not appear due to averaging.
Average for sub-category 2002 - 2009 all audits (73,5074 observations) 8.7%

Confectionary Litter

Candy Other
pouches, 5% confectionery,
2%

Snack food
packaging, 6%

Sweet
packaging, 6%

\ Candy bar
Gum wrappers, wraps, 52%
29%

Discussion:

Confectionary products include candy bar wraps, candy pouches, and other snack food
packaging and pouches. Confectionary packaging litter is normally a significant component
of the litter observed in urban settings however, in this audit confectionary was less of a
contributor to total litter at 3.9 % of the total large litter observed, which is 55% below the
average rate from all combined audits.

The most significant contributors were candy bar wrappers and gum packaging, identified
here as gum wrappers, which combine to total 81% of the confectionary litter observed.
Confectionary litter observed during the Alberta Transportation litter audit was 55% lower
than the average found in aggregated litter observations in audits performed from 2002 i
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2009 in all audits. (3.9 % of total litter in Alberta Transportation audit vs. 8.7% observed in
73,507 observations).
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3.2.10 Textiles

Textiles & Clothing

2009 2009 2009
% of Sub- % of Total
Items category Large Litter
Other cloth 55.5 84.1% 1.65%
Clothing or clothing pieces 10.5 15.9% 0.31%
66 [ 100.0% | 2.0%
Whole numbers may not appear due to averaging.
Average for sub-category 2002 - 2009 all audits (73,507 observations) 1.3%
Cloth & Textile Litter
Clothing or
clothing
pieces, 20.5%
Other cloth,
79.5%

Discussion

In total 66 items of textile materials were observed in the 2009 Alberta Transportation litter
audit. This sub-category is a relatively small contributor to total large litter along Alberta
highways. Various pieces of cloth and textile material litter were observed during the Alberta
Transportation litter audit. This sub-category provided only 2.0% of the total litter observed
which is slightly higher than the average found in aggregated litter observations in all audits
performed from 2002 i 2009 in other jurisdictions.

(2.0 % of total large litter in Alberta

Transportation audit vs. 1.3% observed in 73,507 total observations).
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3.2.11 Other Packaging

Other Packaging

2009 2009 2009

% of Sub- % of Total

Items category Large Litter
Plastic packaging other 174.5 75.9% 5.1%
Foil materials / foil pieces 40.5 17.6% 1.2%
Paper packaging other 15 6.5% 0.4%
230 | 100.0% | 6.8%

Whole numbers may not appear due to averaging.
Average for sub-category 2002 - 2009 all audits (73,507 observations) 5.7%

Other Packaging

Paper
packaging
other, 6.5%
Foil materials /

foil pieces,
17.6%

Plastic
packaging
other, 75.9%

Discussion

This sub-category includes packaging that does not fit into other packaging sub-categories,
but which were still identifiable as packaging litter. This sub-category is a significant
contributor of total large litter along Alberta highways. The majority of this packaging was
made of plastic. About 17% mor e fot her packagi nduring theiAlbértar was
Transportation litter audit as compared to the average found in aggregated litter
observations in audits performed between 2002 1 2009 in all other audits (6.8% of total litter
in the Alberta Transportation audit vs. 5.7% observed in 73,507 observations).
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3.2.12 Printed and Fibre Materials

Printed and Fibre Materials

2009 2009 2009
% of Sub- | % of Total

Items category Large Litter
Printed material (newspapers etc.) 148.5 46.0% 4.4%
No Brand Name Napkins 141.5 43.9% 4.2%
Stationary (school, business etc.) 18 5.6% 0.5%
Receipts (forms, tickets, etc.) 7.5 2.3% 0.2%
Name Brand Napkins (Fast Food etc.) 6 1.9% 0.2%
Lottery ticket debris 1 0.3% 0.0%

3225 | 100.0% | 9.5%
Whole numbers may not appear due to averaging.
Average for sub-category 2002 - 2009 all audits (73,507 observations) 19.1%

Printed & Fibre Materials

Receipts Name Brand
(forms, tickets, Napkins (Fast
etc.), 2.3% Food etc.),
Stational 1.9% Lottery ticket
(schoolry debris, 0.3%
business etc.),
28 Printed
material
(newspapers

etc.), 46.0%

No Brand
Name
Napkins,
43.9%

Discussion

There was much less printed material and fibre debris observed in Alberta Transportation
highways litter audit than is normally observed in a litter audit in an urban area. This
category characteristically is 19% of all large litter, but on Alberta highways this category
contributes half that amount at 9.5% of total large litter. The largest proportion of this sub-
category, were newspapers and napkins or pieces of napkins (46% printed
materials/newspapers and 44% napkins).

This sub-category was observed to be much lower than the average found in aggregated

litter observations in audits performed from 2002 7 2009 in other jurisdictions. (9.5 % of total
litter in Alberta Transportation audit vs. 19.1% observed in 73,507 observations).
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3.2.13 Tobacco

Tobacco Packaging Litter

2009 2009 2009
% of Sub- % of Total
Items category Large Litter
Tobacco other (packs, matches, cellophane) 200 | 100.0% | 5.9%
200 | 100.0% | 5.9%
Whole numbers may not appear due to averaging.
Average for sub-category 2002 - 2009 all audits (73,507 observations) 5.3%

Discussion

The amount of tobacco product litter on Alberta highways is significant at nearly 6% of total
litter, however tobacco litter observed on highway roadsides is consistent with the levels of

this type of litter seen in urban areas.

The level of tobacco litter on Alberta highways is slightly higher than average found in
aggregated litter observations in audits performed from 2002 i 2009 in other jurisdictions
(5.9% on Alberta highways roadsides vs. 5.3% in 73,507 observations).
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3.2.14 Other Miscellaneous

This sub-category is normally the largest sub-category grouping in any litter audit because it
includes various miscellaneous material types which cannot be grouped into other
categories. The sub-category includes miscellaneous paper, miscellaneous plastic,
miscellaneous cardboard, miscellaneous paperboard, miscellaneous glass, vehicle & road
debris, tire and rubber debris, construction debris, and home articles.

In examining the results of the Alberta Transportation litter audit it is apparent that this
grouping of litter is the most important litter sub-category documented. Because this sub-
category includes all the miscellaneous types of litter, including vehicle debris, tire debris

and construction debris it is not surprisi

mi scell aneouso |litter

Other Miscellaneous Large litter

2009 2009 2009
% of Sub- | % of Total
Iltems category Large Litter
Misc. Paper 273.5 17.1% 8.0%
Misc. Plastic 227 14.2% 6.7%
Misc. Paperboard 216 13.5% 6.3%
Misc. Cardboard 148 9.3% 4.3%
Misc. Glass 50.5 3.2% 1.5%
Vehicle & Metal Road Debris 216.5 13.5% 6.4%
Construction debris 160.5 10.0% 4.7%
Tire & Rubber debris 123.5 7.7% 3.6%
Home Atrticles 183 11.4% 5.4%
1598.5 | 100.0% | 46.9%
Whole numbers may not appear due to averaging.
Average for sub-category 2002 - 2009 all audits (73,507 observations) 34.4%
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Discussion:

This sub-category yields the largest segment of litter observed in the Alberta Transportation
litter audit since it is a general category that encompasses much of the unspecific litter
observed. In total 1,599 pieces of large litter were categorized into this sub-category
representing 47% of all the litter observed.

The most significant material type observed was paper and fibre materials. All fibre based
products and items observed contributed 638 items or 19 % of the total large litter observed.
This is a very significant amount of large litter i dominating other sub-categories.

The second most significant material type of litter observed, at 227 observed litter pieces,
was plastic litter, which accounted for nearly 7% of total large litter.

Table 11 below illustrates that the proportion of various miscellaneous litter, vehicle
generated litter and home articles is different on highways that it is when observed in city
settings.

This difference is may lead to programs to lessen large litter on highways by promoting tire

maintenance, vehicle maintenance and informing the public that discarding home articles on
highways is both illegal and anti-social behaviour.

Table 91 Highway Litter Compared to City Litter
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