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Executive Summary
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project, conducted a litter survey in four Bay Area cities; Richmond, South San Francisco, San Jose, and
Oakland. The purpose of the study was to fill a hole in existing monitoring regarding trash, litter, and
marine debris as to the sources of trash tleater marine waters from lanbased sourcesBoth CWF

and its local jurisdiction partners wanted to identify sources of trash entering local waterways in order

to design programs to reduce trash generation at the source. Since information provideddayt cur

litter audits, storm drain monitoring, and marine debris sampling fail to characterize trash and litter by
source and product type, it is impossible to know what the most significant components of marine litter
are when seeking to address the probletrthe point of origin.

Local jurisdictions in the San Francisco Bay region that have to comply with an MS4 stormwater
municipal regional permit have to eliminate trash discharges to the San Francisco Bay by 2022. Current
efforts to control trash suchsastreet sweeping anithstalling trash capture devices in the storm drain
system are expensive. They require continued monitoring and maintenance. There is no indication that
trash generation will reduce or cease its upward trend, therefore it is likelyltital stormwater

programs will have to increase efforts to control trash over time, therefore costs will increase.

In designing this research initiative, CWF and its partners first considered sampling trash in storm drains
and on shorelines and detained that degradation of products when they get wet in storm drains or
flowing through creeks would make it too challenging to analyze the types of products and their sources.
The partners decided to conduct a litter study near commercial districts ibleeto characterize

products before they get blown off streets and into waterways, and before they enter the storm drain
systems.

This study, conducted in 6 sites around the San Francisco Bay, captured nearly 12,000 pieces of trash
littered on streetsin commercial districts within four citieCigarette butts were excluded from the

study because they were too numerous to count given the resources of the profezdata gathered
indicate that takeout food and beverage packaging comprises the magtificant type of trash on Bay

Area streets. It was 67% of all trash collected; food packaging comprised 48% and beverage packaging
was 19%.The project recognizes that cigarette butts were likely the most significant type of trash by
count, despite thedck of data collected.

Using brand identification and other recognizable characteristics, the study was able to identify the
sources 0fl9% of the litter collected. Of the trash for which sources were identified (i.e. known
sources), fast food chains cpmised 49% of the litter. Other large sources includeacery stores
(11%), convenience stores (10%), retail stores (8%), and café/coffee shops€g%cdignificargources
included pharmacies, restaurants, transit stations, and banks.

The aim of theélaking out the Trash project is to identify opportunities to reduce trash at the source.
Therefore, CWF analyzed the data to determine what products could be eliminated in trash using a
source reduction approach. Source reduction is a solid waste managéens of art and has been
defined in the California Public Resources Cb8ebstituting reusable products for single use

! Source Reductio® Section 40196 of the @#ornia Public Resources Code defines source reduction as any action
which causes a net reduction in the generation of solid waste. "Source Reduction" includes, but is not limited to,
reducing the use of nonrecyclable materials, replacing disposableatsaaed products with reusable materials and



disposable productand using less disposable product in commercial operations are likely ways to

accomplish source reduction wifbod and beverage packaging. Thereofre, CWF analyzed the data and
determined that 13% of beverage related litter could be eliminated by promotingsable beverage
O2YyGFAYSNB OADPSDd GOoNAYy3I @2dzNJ 26y ¢ Odainimtdby dz30 I YR
replacing disposable foedare with reusable food containers.

This study has helped the Taking out the Trash project identify a focus for future efforts to reduce trash
and litter at the source. Clearly, substantial opportunities for redg¢che amount of litter and trash

that cities have to manage might be found in focusing on developing strategies to reduce the quantity of
single use disposable food and beverage packaging used in thewaksod industry.

Introduction

Trash in urbamunoff accounts for most of the trash entering the ocean, approximately 80 pefcent.
According to state water quality regulators, seventy percent (70%) of pollution in the San Francisco Bay
comes from runoff from city streets, which includes trash, tilsic heavy metals, and persistent
organic pollutants.Trash inpairs much of the San
Franciscday. In 2009, the San Francisco Regional
Water Quality Control Board declared 26 regional
- waterways including approximately twahirds of
the San Francisco Bajoreline and 24 Bay
tributariest as impaired by trash under the Clean
Water Act, through the 2008 revisions to the section
303(d) list of impaired water bodies.

In 2009, the San Francisco Regional Water Quality

Control Board issued a Municipal Regiorexiniit,

: that mandates that MS4 stormwater permittees

; e - | eliminate discharges of trash to creeks and to the San
Francisco Bay by 2022. Most jUI‘ISdICtIOI’lS plan to achieve compliance by increasing litter collection and

storm drain control measuregssentially écusing on physical trash control measures. Some
O2YYdzyAGASE Ffaz2 LIy G2 O2yRdzO0 Lzt AO SRdAzOF(GA2Y
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products, reducing packaging, reducing the amount of yard wastes generated, establishing garbage rate structures
with incentives to reduce the amount of wastes that generators produce, and increasingeiheyedfithe use of

paper, cardboard, glass, metal, plastic, and other materials. "Source Reduction" does not include steps taken after the
material becomes solid waste or actions which would impact air or water resources in lieu of land, including, but not
limited to, transformation. See §40196 of aliforniaPublic Resources CodAlso seeCalifornia Code of

Regulations Title 22 §67100.1 (0).
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http://www.calregs.com/
http://www.calregs.com/
http://www.plasticdebris.org/

Historically, Clean Water Fund (CWF) has advocated to prevent pollution of waterways before
contamination occurs. Pollution prevention is always more cost effective and environmentally
preferable than cleaning up pollution. Trash is a type of pollution that has already occurred. Preventing
trash from being generated in the first place is a legse@sive and more environmentally beneficial
approach to traskpolluted waterways than spending taxpayer dollars on cleanup and control of trash
for years to come.

Few models exist for preventing trash at the source. Bans on disposable plastic bagmgre b
implemented in several jurisdictions in California (15 to date). None of these jurisdictions provided
baseline measurement of the quantity of bags polluting local waterways or littering city streets. Nor
have they conducted podian assessments to daimine whether bag bans have been effective at
reducing trash discharges to the Bay or other trash impaired waterbodies. However, assuming the
impact of bag bans is more people usingusable bags, bag bans are an excellent example of reducing
trash at he source’ In Ireland, use of plastic bags declined 90% following the imposition of a 15 Euro
cent tax.

CWF wanted to understand what types of trash or littered products are the largest component of trash
entering the Bay. If bags were the largest littgpe and grocery stores were the biggest source of plastic
bags, then it would make sense to promote disposable plastic bag bans as a key trash source reduction
strategy.

In 2010, CWF approached the members of the Bay Area Stormwater ManagemeneAgdessriciation
(BASMAA) to determine whether any members were interested in determining how best to address
trash from a pollution prevention perspective. Four jurisdictions volunteered to partner with CWF in
order to identify prevention measures that fas on reducing trash at the source. In addition, The
Watershed Project (TWP), a local watershed group based in Contra Costa County, also expressed
interest in partnering.

Together, the Taking Out the Trash partners met and
acknowledged that there wasdata gap. The lack of
information about the types of products that comprise trash
and where these products originate made it impossible to
design programs aimed at working with sources of trash in
each of the communities. The partners determined that a
monitoring program was needed. This report presents the
results of the 2011 monitoring program that resulted from
the collaboration of these partners.

Trained staff and volunteers monitored trash at six sites in
four local jurisdictiong, South San FranciscRichmond, San
Jose, and Oakland. The sites were determined to contain large amounts of litter generated by a broad
range of businesses and institutions in the community. The study focused primarily on the product
types and sources of litter generatetithese sites.

¥ See Ireland study on plastic bag ban:
http://plasticbaglaws.org/wordpress/wpcontent/uploads/2010/02/study_thmostpopulartax-in-Europe

2007.pdf



http://plasticbaglaws.org/wordpress/wpcontent/uploads/2010/02/study_the-most-popular-tax-in-Europe-2007.pdf
http://plasticbaglaws.org/wordpress/wpcontent/uploads/2010/02/study_the-most-popular-tax-in-Europe-2007.pdf

Trash monitors identified a total of 1395 pieces of trash. Results revealed that more thanttvials
of the trash collected at the monitoring sites was a product of talefood and beverage packaging.
The largest portion of litter wh identifiable branding was generated by large famsid establishments.
Grocery and convenience stores were also heavy contributors to the litter problem.

1.0 Study Objectives:

The overall goal of the project is to determine the best practices for stgpgésh in the San Francisco
Bay at the source and to launch a program to implement these practices. The objectives of the study
were to fill the data gap. There were no previously existing studies designed to answer the questions:

1) What is the compositioof trash, in terms of specific product types, that enter impaired
waterbodies surrounding the San Francisco Bay?

2) Where do these products originate? What types of businesses, institutions, and operations are
responsible for making choices to use the prouhat most frequently escape into the
environment?

The participating organizations were united in the endeavor to understand the specific sources of trash
in their community. With four very different types of jurisdictions participating, each chaiatiteof

differing communities around the Bay, the monitoring program provides a snapshot of sources of trash
in the Bay area.

By using results from the study, the Taking out the Trash project aims to identify and promote best
practices that businesses @imstitutions can implement to reduce the quantity of trash and litter prone
items they distribute, thereby reducing the amount of waste created and reducing litter inputs to the
marine environment.

2. 0 Methodology

The Advisory Board determined thitie project would assess street litter, as opposed to trash in storm
drains, because litter on streets is more closely linked to the immediate and surrounding area while
trash in storm drains can accumulate from upstream communities. Therefore, stteetould provide

data that is more closely linked to specific sources within each community. It was also easier to identify
the sources of street litter because street litter is less likely to be degraded or exposed to water.

The project conducted a étature review assessing existing data to determine whether there was
significant data available regarding sources of litter, creeks, and storm drain trash in the Bay area.
Existing reports included litter audits in San Francisco and San Jose that grdeiden some types of
products that are characteristic of litter in each city, but failed to link the types of products to specific
sources, such as businesses and institutions. Therefore, the existing studies litter could not be used to
characterize soes of trash in the cities.

10



The literature review included an analysis of the following sources both for data on trash on Bay Area
streets, in creeks, and in storm drains. It also review these sources for the monitoring techniques used:

e The Florida ter Study

e The City of Oxnard Stormdrain Keeper Program

e Ocean Conservancy: National Marine Debris Monitoring Pragram

e Ocean Conservancy: International Coastal Cleanup

¢ MGM Management Corporatietitter audits in Toronto, San Francisco, San &ose
e lIreland National Litter Pollution Monitoring Systém

e Rapid Trash Assessment Applied to Waters of the San Francisco Bay’Region

Data sheets and litter collection techniques of the
various sources were compared and considered. In
the end, the new questions poséy this
investigation required development of different
trash and litter data collection techniques.

The project developed additional criteria for:

e Site Selection

¢ Data collection sheets

e Data sampling protocol
e Frequency oSampling

* Florida Center for Soliahd Hazardous Waste ManagemeTihe Florida Litter Study: 199Rily 1998.
http://www.hinkleycenter.com/publications/98 florida_litter study.pdf

®THE CITY OF OXNARD SDBRAIN KEEPER PROGRMdracterizing Debris and Trash in Urban Runoff

® "Ocean Conservancy: National Marine Debris Monitoring Progr@eean Conservancy: HongeNov. 2007. Web.
<http://www.oceanconservancy.org/site/PageServer?pagename=mdm_debris>.

""Ocean Conservancy: About the International Coastal Clea@ge&n Conservancy: Hon@cean Conservancy. Web.
<http://www.oceanconservancy.org/site/PageServer?pagename=icc_about>.

Ocean Conservandynternational Coastal Cleanup Data Cargp. Ocean Comvancy, 2006. Web.
<http://www.crrc.unh.edu/workshops/data_standards/eng_data_card_06.pdf>.

8 MGM Management:Web. <http://www.mgnmmanagement.com>.

MGM Management, HDR, and BMAe City of San Francisco STREETS LITABRIRE2008Rep. MGM Managemen2008. Web.
<http://www.sfenvironment.org/downloadsibrary/2008_litter_audit.pdf>.

MGM Management. "MGM Managemen€ategoires of Small Litter.MGM Management:Web. <http://www.mgm
management.com/smalllitter.htmI>.

MGM ManagementThe City of Tordo STREETS LITTER AUDIT Re@p6 MGM Management, 07 Oct. 2008. Web.
<http://www.toronto.ca/litter/pdf/2006_toronto_litter_report.pdf>.

° The Litter Monitoring BodyNATIONAL LITTER POLLUTION MONITORING SMEMEMORING MANUAL Litter Survey Guidelard_ocal
Authorities Rep. Department of the Environment, Heritage, and Local Government. Web.

<http://www. litter.ie/monitoring_manual/Monitoring%20Manual.pdf>.

The Litter Monitoring Bodyl'he National Litter Pollution Monitoring System: System ReXd8 Rep. Department of the Environment,
Heritage, and Local Government, 2008. Web.
<http://www.litter.ie./Website/2009%20Website/4140%20Final%20Annual%20Report%202008%20080509.pdf>.

“Moore, Steven, Mathew Cover, and Anne SemeRapid Trash Assessmélethod

Applied to Waters of the San Francisco Bay Region: Trash Measurement in Streams

Rep. Surface Water Ambient Monitoring Program, Apr. 2007. Web.

11
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2. 1 Site Seleabn Process

The methodology involved selecting 2 trash monitoring sites per jurisdiction, each ¥ mile in length. The
GNJF aK Y2YyAG2NRAy3 arisSa oSNBE aStSOGSR (2 LINRGJARS
characteristic of the community. Staiff @ach one of the four cities helped identify these sites according

to the following criteria:

1. Area contains a broad spectrum of business and institutional sources of trash including fast
food, convenience stores, grocery stores, shopping malls, sclimdgitals, events facilities,
government facilities, and transit stations.

2. Site is highly impacted by trash. Factors that went into determining whether the area was highly
impacted included:
e Storm drain sampling
¢ Citywide litter audits that identify aremof significant litter incidence
e The institutional knowledge of local jurisdiction staff

3. A delivery pathway to a water body existgnd, rain, and direct depositiogto ensure that
trash empties directly to an impaired water body (as opposed to vedricldposition)

4. Area has high level of foot traffic (i.e. litter from pedestrians as opposed to cars) to ensure that
it is locally generated trash and comes directly from the community

5. Area had a good source of potential volunteers (this includes creekps, neighborhood and
community groups, motivated college professors, etc.)

6. Distance to be covered: 1/4 mile, both sides of the street.

Collectively, the litter audit was comprised of six monitoring
sites: two sites in South San Francisco (MissiehElrCamino
Real), two sites in Richmond (San Pablo and MacDonald), one
site in San Jose, and one site in Oakland. As previously
. mentioned, the initial goal was to survey two sites for each city.
However, challenges with staff and coordinating student
volunteers prevented us from completing the site selection for
. SanJose and Oakland. Therefore, the project was only able to
| survey one site in each of these jurisdictions. Refer to Appendix 3
for maps of each site.

2.2 Data Collection Sheets and the Uniqe
Product Survey

The project anticipated that a significant amount of trash
collected in the monitoring effort would be unbranded and
therefore would be challenging to attribute to specific local sousilsin each sampling area. To

12



reduce the quantityof data that would be attributed to unknown sources, the project developed a

unique litter data collection technique designed to identify sources more readily than any litter or trash
monitoring technigue we found in our review. The technique involvedsum@eying the businesses and

institutions within each sampling site tdentify any disposable products used in businesses and

institutions that are unique to that locale, such that if found on the street, it would be known that the

item was uniqguetoapali A Odzf I NJ a2 dzZNOS® ¢KAa gl a OFffSR GKS adz
required an additional site visit at each of the sites, and more time and resources than originally

anticipated by the project, but reduced the overall amount of data colledted would be considered

to come from unknown sources.

The data collection sheets (see Appendix 1) were organized
according to material composition and product type (e.qg.
paper napkin, metal bottle cap). ldentifiable brands or point of
sale (POS) werecerded (e.g. paper napkin from McDonalds,
metal bottle cap from Snapple). If no brand or point of sale
(POS) was evident, the product was marked as being from an
unknown source.

The data collection sheets were field tested twice with the
final data colletion sheets including the necessary alterations.
The most important change was the elimination of cigarette
butts from the data sheet. After the first testing, cigarette
butts were by far the most prominently littered items, making
it infeasible to couhevery one.

2.3 Data Collection and Protocol

Litter was collected 1 foot from the curb into the street and 30
Al feet from the curb towards the adjacent building, parking lot,

or other type of development. Data coIIectlon included only identifiable prtsjumt pieces and

fragments.

Data was collected 3 times at each site,
meaning 3 data collection days needed to
be completed for each of the 6 sites (18
collection events). Each event included-45
60 minutes of training and-2 hours of data
collection irvolving anywhere from-@2
people.

In Richmond, data collection was conducted
with help from staff and volunteers solicited
by CWF and The Watershed Project. A
group of volunteers participated from the
Conservation Corps North Bag well.

In S. SaRrancisco, CWF staff were joined
by SouthSFEwvastewater treatment program
and the San Mateo County Stormwater

Trainina data collectors in S.-9&n.8. 2010

13



programstaff. Volunteersfrom Lowell High School and a local neighborhood associgtoticipated

In San Jose, CWF staff was joined byNdvé & (G dzZRSyda FNRY {ly w2asS {dGlaGS
masters degree program. The Oakland data collection was conducted by CWF with students from
ht1fFyR I A3K {OK22fQa SYy@ANRBYYSyGlt I OFRSY&O®

Despite several cancellations due to rain, monitorinRichmond and South San Francisco was

completed by February. Several sampling dates were cancelled in March for Oakland and San Jose.

/I 22NRAYFGAY3 gA0GK (KS aOK22f a0dzRRSyiaQ aOKSRdzZ Sa
completed in April.

2.4 Assessment Dates and Frequency

Litter data was collected over a four month period, beginning in January 2011 and ending in April 2011.
Each site was monitored three timeAssessment dates coincided with the maximum trash

accumulation prior to street svaping. Each site had to have at least four days of trash accumulation,
with no significant rainfall or street sweeping.

Due to an excessively rainy season and the inability to postpone street sweeping, the Oakland and San
Jose sites did not have at ledstr days of trash accumulation.

14



3. 0 Results of the Litter Audit:

Trash monitors collected a total of 11,395 pieces of trash from the six monitoring sites. The litter was
classified by product type, and material type (e.g. plastic snack food wrappke data was organized
into 54 different product types, listed in Figure 1. When identifiable, the brand and-pbsdle was
recorded.

3.1 Litter By Count

For each product type, the litter was quantified by count, as opposed to weight or volBigere 1

ranks all the litter collected by count, beginning with the most frequently collected products. It is
important to note that the chart excludes cigarette butts, although they were the most highly littered
product. Because of the immense quantitf cigarette butts, it was not feasible to collect absolute data
for this item.

Figurel: Litter Count by Rank

Item Total Pieces % Collected Rank

Napkin (paper) 1032 9.06 1
Snack food wrapper (plastic) 961 8.43 2
Receipt (paper) 742 6.51 3
Food wrapper (paper) 736 6.46 4
Cellophane wrapper (tobacco product) 547 4.80 5
Flyer/menu/other printed paper (paper) 534 4.69 6
Food wrapper (composite) 469 4.12 7
Straw (plastic) 465 4.08 8
Non-food wrapper (plastic) 438 3.84 9
Aluminum foil/food wrapper (metal) 383 3.36 10
Bottle Cap (plastic) 328 2.88 11
Beverage lid (cold) (plastic) 298 2.62 12
Other food wrapper (plastic) 284 2.49 13
Paperboard box (tobacco product) 248 2.18 14
Condiment wrapper (plastic) 237 2.08 15
Cup (paper) 233 2.04 16
Bottle caps/lids/pull tabs (metal) 229 2.01 17
Food container (incl. condiments) (plastic) 221 1.94 18
Non-food wrapper (paper) 203 1.78 19
Ticket (paper) 200 1.76 20

15



[tem Total Pieces

Bag (other - plastic)

Product tag or label (paper)

Cup (plastic)

Carry out food bag (paper)

Bag (grocery/retail - plastic)

Plastic Cigarette Holder (tobacco product)
Food container/plate/bowl (paper)
Utensil (plastic)

Newspaper (paper)

Coffee cup lid (plastic)
Lollipop/popsicle stick (paper)

Food container lid (incl. condiments - plas
Styrofam container (plastic)
Styrofoam cup (plastic)

Bottle (beverage) (plastic)

Sugar, s&p, condiment packet (paper)
Cup sleeve (paper)

Non-food wrapper (composite)

Take out food bag (plastic)

Batteries (miscellaneous)

Alcohol Bottle (glass)

Lighter (tobacco product)

Non-food container (plastic)

Food container (composite)

Aseptic container (juice box) (composite)
Tobacco can (tobacco product)
Rolling paper (tobacco product)

Can (metal)

Coffee Stirrer (plastic)

Dryer sheets (miscellaenous)
Aluminum food container (metal)
Dental floss pick (plastic)
Non-alcohol bottle (glass)

Six pack ring (plastic)

16

173
168
158
155
149
148
145
139
138
137
113
106
105
104
90
76
48
46
43
36
35
32
31
31
30
30
25
24
23
22
16
15
13

% Collected

1.52
1.47
1.39
1.36
1.31
1.30
1.27
1.22
1.21
1.20
0.99
0.93
0.92
0.91
0.79
0.67
0.42
0.40
0.38
0.32
0.31
0.28
0.27
0.27
0.26
0.26
0.22
0.21
0.20
0.19
0.14
0.13
0.11
0.03

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54



Figure2: Top Ten Litter ltems Ceitted
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Note: data excludes cigarette butts.

Excluding cigarette butts, Figure 2 exhibits the ten most commonly littered items. Napkins were the
most commonly collected items. The other most commonly littered items included plastic snack food
wrappers,receipts, paper food wrappers, cellophane wrappers for cigarette packaging,
flyers/menus/printed papers, straws, plastic néood wrappers, and aluminum foil food wrappers.
Combine all types of food wrappers, irrespective of material type, shows thatfomglping is the most

substantially littered product.
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3.2 Litter by Material Type
Figure3: Litter by Material Type
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* Note: data excludes cigarette butts

The most commonly collected typesrohterialswere paper and plastic pradtts, the two

material types compromising roughly 40% each of the total litter collected. Examples of plastic
products include tak@®ut food and beverage packaging, Styrofoam products, grocery bags, and
sixpack rings. Examples of paper products inclodgkins, receipts, and paper food wrappers.
Refer to Figur@ for a full list of the products and their material types.

The third most common material type was tobacco products, compromising 9% of the waste.
Tobacco products included packaging in therfef cellophane wrappers, paperboard boxes,
plastic cigarette holders, and tobacco cans. It also includes rolling paper and lighters. However,
it fails to take into account the number of cigarette butts as they were too numerous to count.

If solely cigrette butts were factored into the data, the percentage of tobacco products would

be significantly greater.

Total metal was 6% of the litter, including trash like aluminum foil and soda cans. Composite
was 5%. Composite packaging is made of multipleer@d types (e.g. metal and paper).
Examples include a fdihed juice boxes or a paper gum wrapper. Glass and other
miscellaneous items (i.e. batteries and dryer sheets) compromised less than 1% each.
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3.3 Litter by Product Use

In addition to deternmning material and item types of the litter, we also quantified each item collected
by product use. This was feasible because the litter audit focused primarily on whole products, rather
than broken down pieces of litter whose use was unidentifiable.

Themajority of litter collected was in the form of packaging. Litter was classified into five product uses:
food packaging, beverage packaging, other packagingpaokaging, and tobacco packaging.

Figure4: Litter by Product Use

Food and beverage packaging was the most significant type of litter in all the sampling locations,
collectively constituting 67% of all the litter collected. The breakdown wW&%b food packaging, 19%
beverage packaging, 15% npackaging, 9% otheragkaging, and 9% tobacco packaging. Again, it is
important to note that cigarette butts were not included in the data. Figure 5 below shows the
corresponding product use for each item collected.
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Figure5: Breakdown of Items § Product Use

Food Packaging:
Styrofam container (plastic)
Food container (incl. condiments - plastic)

Food container lid (incl. condiments - plastic)

Utensil (plastic)

Condiment wrapper (plastic)
Snack food wrapper (plastic)

Other food wrapper (plastic)

Take out food bag (plastic)

Carry out food bag (paper)

Napkin (paper)

Food container/plate/bowl (paper)
Lollipop/popsicle stick (paper)
Food wrapper (paper)

Sugar, s&p, condiment packet (paper)
Aluminum foil/food wrapper (metal)
Aluminum food container (metal)
Food container (composite)

Food wrapper (composite)

Beverage Packaging:

Bottle (beverage - plastic)

Cup (plastic)

Styrofoam cup (plastic)

Bottle Cap (plastic)

Beverage lid (cold - plastic)
Coffee cup lid (plastic)

Straw (plastic)

Coffee Stirrer (plastic)

Six pack ring (plastic)

Cup (paper)

Cup sleeve (paper)

Alcohol Bottle (glass)
Non-alcohol bottle (glass)
Bottle caps/lids/pull tabs (metal)
Can (metal)

Aseptic container (juice box - composite)

Non-Packaging

Dental floss pick (plastic)

Ticket (paper)

Flyer/menu/other printed paper (paper)
Newspaper (paper)

Product tag or label (paper)
Receipt (paper)
Batteries

Dryer Sheets

Other Packaging:

Non-food container (plastic)
Non-food wrapper (plastic)
Bag (grocery/retail - plastic)
Bag (other - plastic)

Non-food wrapper (paper)
Non-food wrapper (composite)

Tobacco Packaging

Cellophane wrapper (tobacco product)
Paperboard box (tobacco product)
Plastic Cigarette Holder (tobacco product)

Tobacco can (tobacco product)
Rolling paper (tobacco product)

Lighter (tobacco product)

20




3.4 Litter by Point of Sale
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according to the known versus unknown pooftsale.

Figure6: Known Versus Unknown Point of Sale

The Pointof-Sale (POS) was known for 19% of the
litter collected, or 2,243 items. POS was identified
by brand names on litter, names on receipts and
tags, products unique to specific businesses, and
products packaged with other branded items. For
the remaining 81% of the litter collected, it was
often possible to identify the manufacturer (e.g.
Coca Cola, Marlboro), but the merchant could not
be determined, so that litter was characterized as
unknownPOS.

Figure7: Known Litter by Poinbf-Sale

Transit Station Bank

3% 3%
0

Retail Store
8%

Grocery Store Fast food
11% 49%

Convenience
Store
10%

Restaurant
4%

The biggest known sources of litter included: fast food
(49%), grocery stores (11%), convenience stores (10%),
retail stores (8%), and café/coffee shops (7%). Other
sources included pharmacies, restaurants, transit
stations, and banks.
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The top ten most commonly collected brands of litter were:

e McDonalds

e Walgreens

e Burger King e Luckys

e Seven Eleven e Wendys

e Starbucks e /| KdZNODKQ& / KAO] Sy
e Taco Bell e Safeway.

Half of the branded litter was generated by fast food establishments. Theefivaining top brands

were products of a coffee shop (Starbucks), a convenience store (Seven Eleven), two grocery stores

(Luckys and Safeway), and a pharmacy (Walgreé&®)mportant to note that wedo not consider this
data to be reflective of the most significant litter by brand in the Bay Arehexs twere too few saple
locationsand too small a geographic range of sampling to draw this conclusion.

4.0 Potential for Litter Reduction through Reusables

As illustrated irSection 3.3Litter by Product Us&7% of the litter collected was a product of food and

beverage packaging. Many forms of food and beverage products can be substituteddaple
alternatives. A reusable is defined as a durable product not designated for sgaglén many cases,
customers can bring their own reusable container, such as reusable cup, straw, -outgbackage.
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litter collected, the potential teeliminate trash by using rasable alternatives is enormous.

4.1 Potential for Reusable Food Packaging

Figure8: Breakdown of Food Packaging
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Figure 8 provides a breakdown of the food packaging products that were collected in the litter audit.
The green bars represent items that coulddely be replaced by resable alternatives.
Figure 8 provides a breakdown of the food packaging products that were collected in the litter audit.
The green bars represent items that could feasibly be replaced-bgakle alternatives.

The potentid sources for reusable food packaging are:
e Plastic and paper takeut food bags e Utensils
¢ Aluminum foil and paper food wrappers ¢ Napkin

e Styrofoam and aluminum food containers
e Plastic food containers and lids

Figure9: Potentid Reduction of Food Packaging through-Beable Alternatives

Non-
reusable
Food
Products

41%

Up to 59% of the collected food product litter could potentially be eliminated through the
introduction of reusable products.

4.2 Potential for Reusable Beverage Packaging
FigurelO: Breakdown of Beverage Packaging

Figure 10 provides a breakdown of the beverage packaging products that were collected in the
litter audit. The green bars represent items that could feasibly be cepldy reusable
alternatives.
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Thedisposable items that can be replaced (thereby reducedeligable beverage packaging
are:

e Paper, plastic, and styrofoam cups e Paper cup sleeves
e Plastic beverage Lids e Coffee stirrers
o Coffee cup ids e Straw

Figurell: Potential Redction of BeveragePackaging through Rasable
Alternatives

Up to 66% of the collected beverage
product litter could potentially be
eliminated through the introduction
of reusable products.

Non-reusable
Beverage
Products

34%
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4.3 Combined Potential for Litter Reduction through Re -usable
Alternatives

Figurel2: Combined Potential Reduction of Litter

Reusable

Food Products
Non-reusable 27%
Litter
60%

Taking into account ALL litter collected, upl®&oof waste could be reduced by increasing the use of
reusablebeverageproducts, and up t@7%of waste coulce reduced by increasing the use of reusable
food products. While reusable alternatives are a first step toward reducing our waste stream, there are
even more opportunities for complete product reduction of both reusable andneoisable food and
beverag packaging.

5.0 Comparisons to other Litter Audits

We analyzed the results of four othelevantlitter audits. Most of the audits were conducted in the

San Francisco bay area, with the exception of the Cal Trans Litter Management Pilot Study,ashich w
conducted in the Los Angeles area. While methodology for each audit was different, we have attempted
to extrapolate the similarities and differences among results of the studies in order to garner a better
understanding of the litter being generated bgmmunities.

Comparisons were made to these four litter audits:
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e The City of San Francisco Streets LitteARgit (2008)"

The San Francisco litter audit was conducted by the San Francisco Department of Environment and
audited city street litter in 133ites. The protocol involved picking up, tallying, and recording brands of
trash from the streets.

e San Jose Targeted Litter Assessment (2609)

The 2009 San Jose litter audit was a street litter audit conducted by the City of San Jose. Data was
collectad from 48 sites in San Jose that were characterized as having high litter accumulation. The
protocol involved picking up, tallying, and recording brands of trash from the streets.

e Cal Trans Litter Study (192801)"

The Cal Trans Litter Study was a4yaar study conducted by the California Department of
Transportation (Caltrans). The study audited litter in freeway storm water by utilizing freeway
catchment devices.

e Swamp Trash Report (20@P05 San Francisco Bay Regi®()07*

The report was condued by the Surface Water Ambient Monitoring Program (SWAMP) to

systematically assess trash levels of streams in the San Francisco Bay Region. Audited sites were located
near streams and shorelines. The program developed a Rapid Trash Assessment {Ra)vibe

picking up, tallying trash and marking whether the item was found above or below the high water line

on the bank.

5.1 Tobacco Products

Ind ¢ 1Ay 3 h dzobadc&BodukctslEodsktuter 9% of the litter collected. This does not include
data for cigarette butts. From the preliminary survey of our sites, we concluded that the cigarette butts
were by far the most profusely littered item, and that we lacked the time and resources to collect data

for this item.

In the San Jose Litter Auditobacco products (excluding cigarette butts) constituted 4.8% of the total
litter (all results reported by count, not weight or volume). Cigarette butts alone constituted 7.5% of all
litter, and were the third most common category of littered item in thedd. Combined, tobaceco

related products made up 12.3% of all the litter.

M http://Iwww.waterboards.ca.gov/rwgcb2/water_issues/programs/stormwater/MRP/02
2012/Comments/Dart/SfaExhibits.pdf

2 The City of San Jose Targeted Litter Assessment, Prepared for the City of San Jose Environmental Service
Department, August 2009.

13 http://www.owp.csus.edu/researchfiers/papers/PP020.pdf G. Lippner, et al, AResults
Management TPranbportatiotsResedrgh,Récord 1743Transportation Research Board, National

Research Council, Washington, D.C., 2001

4 hitp://www.waterboards.ca.gov/rwacb2/docs/swampthrashrepgrt.pdf Cal i f or ni a Water boards,
Assessment Method Applied to Waters of the San Franci s
2007.
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In the San Francisco Litter Auditobacco products (excluding cigarette butts) constituted 2.3% of the
total litter. Cigarette butts alone constituted 3.7% of all litter. Coratjrtobaccerelated products
made up 6% of all the litter.

By count, according to th€alTrans Litter Auditcigarette butts alone constituted 34% of the total litter
items identified in the storm drain capture devices.

Our empirical observations of easlie, combined with the results of other litter audits, lead us to
believe that had we collected data for cigarette butts the percentage of tobeslated products would
have been much more significant in our data. Nonetheless, the abundance of tetedatsd litter
across audits, especially cigarettes, is evident.

Comparing street litter audits to the CalTrans Litter Audit, one might conclude that cigarette butts are
more concentrated in storm drains than on streets because large street litter is effectively

removed by street sweepers, while small items like cigarette butts can escape through storm drain
grates before sweepers can get to them.

5.2 Expanded Polysyterne

nNnd¢k1Ay3d hdzd (RS aNBANRYS LINERJIzOG antaingfs cinktifuted 2 NY 2 F
1.8% of all litter. In th&an Jose Litter Audipolystyrene products in the form of foam cups, peanuts,

and pieces constituted 1.4% of all litter. In tBan Francisco Litter Audipolystyrene products in the

form of Styrofoam cps, clamshells, fast food plates, trays, peanuts, and other pieces constituted .8% of

all litter.

However, inthe SWAMP TrashRep&it a{ G&@NRB T2 Y LISttt SGa 6SNB 2yS 2F |
GeLiSa 2F GNF &K &adz2NB¥Se SR | Yar200M5302p8IBtRand 425 pleées ¢f & U dzR @
foam were documented in the downstream areas of sites. Furthermore, i@#fi€rains Litter Audit,

foam constituted 11% of all litter.

The amount of foam litter collected in each of the three street litter auditear exceeds 2% of the total
litter. However, the two litter audits that focus on stream and storm water drains reveal an abundance
of foam litter. One explanation to describe this anomaly is that foam is both light weight and readily
broken down, allowig it to be easily transferred or blown downwind from its source. It likely gets
transported through storm drain grates also before street sweepers and other litter collection
techniques reach it. This may lead foam litter to collect more readily nesausis and storm drains.

5.3 Plastic Bags

Nnad¢k {Ay3 hdza WKBEaGNDAEF I3a O2y a8ah BrazdisSo Litteb paiglit 2 F | € f
plastic bags constituted 2.7% of all litter. However, InShe Jose Litter Audiplastic bags constited

7.3% of all litter. Like foam, plastic bags may be more readily blown from the source at which it is
generated and help to explain some of the differences between audit results.
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6.0 Conclusion

This study helped to identify two significant sourcésrash on Bay Area streets that can flow through

strorm drains or be blown by wind into nearby waterways and end up in the San FranciscgBisite

butts and food andeveragepackaging. Although no data was coléton cigarette butts, théact that

field testsproved thatcollectingcigarette buttswould havebeen too resourcentensive because they

were so numerougndicated that they are likelgne ofthe most significant typgof litter on Bay Area

streets. The fact that cagette butts represented 34% of litter in storm drain inlets, according to

/I TETe¢NryaQ ftAGGSNI AddzReT adzlILR2 NI & (GKAA KeLRGKSaAaod
the litter collected in this study, we believe that both cigarette butts &@tl and beverage packaging

are the two types of litter that deserve focused attention in efforts to reduce trash at the source.

The goal of this study was to help the Taking out the Trash program determine what sources of trash
and types of trash to taeg in applying source reduction strategies to the problem of marine litter.
Better litter management and control techniques mustdmplied to cigarette butts such that smokers
discard butts properly in the trash. However, short of reducing the imgidef snoking, there appear

to be no source reduction strategies to apply to cigarette butt litter.

However, the data collected in this study certainly help to identify that the-taltefood industry is

making decisions in itgperations that cause many customers to camnt items that could potentially
become litter. It is in this @lustry that we believe there are the most significant opportunities to reduce
trash and litter at the source.

28



Appendix 1: Data Collection Sheet

Site Name Team Names Team Names Start/end time
Brand or Point of Sale (write-in, one per column, tally multiples next to name. Include name of business
ltem type ) . . i
for Point of Sale. If Unknown, describe color and size of item)
Plastic Unknown; describe Brand/POS Brand/POS
Bottle (beverage)
Cup

Styrofoam cup

Styrofoam container

Food container (incl. condiments)

Non-food container

Bottle cap

Beverage lid (cold)

Coffee cup lid

Food container lid (incl condiments)

Straw

Coffee stirrer

Utensil

Condimentwrapper

Snack food wrapper

Other food wrapper

Non-food wrapper

Take outfood bag

Bag (grocery/retail)

Bag (other)

Dental floss pick

Six pack ring

Paper

Carry outfood bag

Napkin

Food container/plate/bowl

Cup

Cup sleeve

Lollipop/popsicle stick

Food wrapper

Sugar, s&p, condiment packet

Non-food wrapper

Ticket (Muni, Ban, Lotto, etc.)

Flyer/menu/other printed paper

Newspaper

Producttag or label

Receipt
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Glass

Alcohol bottle

Non-alcohol bottle

Metal

Aluminum foil/food wrapper

Aluminum food container

Bottle caps/lids/pull tabs

Can

Composite

Aseptic container (juice box)

Food container

Food wrapper (snacks, gum ,food)

Non-food Wrapper (pers care other)

Tobacco products (Cigar and

cigarettes)

Cellophane wrapper

Paperboard box

Plastic cigarette holder

Tobacco can

Rolling paper

Lighter

MISCELLANEOUS

Batteries

Disposable wipes
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Appendix 2: Unique Product Survey
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