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Objectives 
How much commercial tobacco product waste (TPW) is there in San Diego County 
neighborhoods? What types of commercial TPW are most common? Once picked up, how fast 
does TPW re-accumulate?  What can we do about TPW? 
 
To answer these questions, the Center for Tobacco and the Environment (cte.sdsu.edu) at 
San Diego State University partnered with community organizations and elected officials to 
study the amount, distribution, and types of TPW in eight cities in San Diego County: Carlsbad, 
Chula Vista, El Cajon, Escondido, Oceanside, San Diego, San Marcos, and Vista.  
 

Background 

Discarded tobacco products create large amounts of 
hazardous waste (TPW), which includes electronic smoking 
and vaping devices as well as cannabis products. This 
improperly discarded waste includes plastic filters; 
unsmoked and charred tobacco and cannabis; batteries, 
electronic components, pods, cartridges, and parts of vape 
pens; as well as packaging from all of these products. TPW 
accumulates on sidewalks, streets, parking lots, parks, 
beaches, and private property; TPW flows into storm drains, 
and eventually reaches rivers, lakes, marshes, and 
beaches. Harmful chemicals, including known carcinogens, 
and microplastics from TPW leach into soil and the aquatic 
environment and may eventually enter the human food 
chain. Cleanup efforts, often associated with significant 
taxpayer expense, are an ineffective downstream 
intervention as the waste will continue to accumulate unless prevented. Effective upstream 
strategies through policy change are needed to prevent the accumulation of this harmful waste 
stream.  
  

 
Figure 1. Eight Diego County cities 
included in Tobacco Product Waste 
Reduction Project (TPWRP). 
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How we did it 

● We randomly selected 60 census blocks (see map) 
representing different land use categories and socio-
economic groups in the eight largest cities in San 
Diego County. 

● We identified, photographed, collected, geocoded, 
mapped, categorized, and disposed of every piece of 
TPW found in these census blocks.  

● We conducted this exercise twice in order to measure 
the re-accumulation of TPW. 

● TPW waste was measured only in public areas on the 
perimeter of the census block (e.g., sidewalks, public 
paths, landscaped areas, and street gutters) and any 
public areas inside the perimeter (e.g., shopping 
areas, parking lots, parks). 

● Community residents, local elected officials, and their 
staff, and employees of relevant city departments 
participated. This included council members and their 
staff from Vista, Carlsbad, Chula Vista, Escondido, and San Diego. 
 

What we found  

● In Round 1 (baseline), we found almost 30,000 items for an 
average of 500 TPW items per census block.  

● In Round 2 (re-accumulation), we found almost 29,000 
items for an average of 480 TPW items per census 

block. 
● Tobacco products made up more than 98% of all TPW, 

and 94% were cigarette butts. 
● Based on these data, we estimate that 9 million cigarette 

butts could be picked up every two months in the public 
areas of the eight cities. 

● With a cigarette butt measuring about 1 inch, 9 million butts 
placed end-to-end would make a line 142 miles long! 

● After picking up TPW in Round 1, approximately 96% of 
the TPW had re-accumulated by the time we picked up in Round 2. 

● Except for low-density residential areas, >90% of TPW had re-accumulated within two 
months of the Round 1 cleanup.  
 

What is next? 

● Share what we have learned so far about the distribution and re-accumulation of TPW with 
community organizations, residents, elected officials, city officials, and other stakeholders. 

● Host community discussions focused on the impact of TPW on community quality of life, the 
environment, and city budgets, and explore possible solutions, such as policy changes, to 
reduce and eliminate TPW. Conduct further analyses to identify TPW hotspots and the 
factors that contribute to TPW.

 
Figure2. Locations of 60 census blocks 
examined for TPW in San Diego County. 

 
Figure 3. Mapping tobacco product 
waste in San Diego County. 
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Appendix A 

Location of Stratified Random Sample of 60 Census Blocks  

 

We randomly selected 60 census blocks (see map) in the eight largest cities in San Diego 
County, representing different land use categories and socio-economic groups. 
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Appendix B 

Working With Community Members 

 

We involved community members to engage them in keeping their community clean and 
healthy, as well as to educate them on the issue of TPW in outdoor environments.  

 
 

 
Liberty Station NTC Park, San Diego. From left to right, Dr. Tom Novotny and Dr. Georg Matt 
were joined by Councilmember Dr. Jennifer Campbell and Surfrider volunteer Mark O'Connor at 
the Tobacco Product Waste Reduction Project Kick Off event on June 24, 2021. 
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Appendix C 

Training Team Members in Using TPW Collection Protocol 

 

Our teams were made up of staff members, research assistants, and volunteers. All were 
trained in the TPW collection protocol before starting. 
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Appendix D 

Finding Commercial TPW 

 
Research assistants approached the census blocks in a consistent manner to ensure that no 
TPW items were missed. If debris covered the collection area, the research assistants raked or 
moved debris in order to identify TPW that might be hidden under the debris.  
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Appendix E 

Identifying Commercial TPW  

 

Research assistants closely examined each item for key identifying TPW characteristics, including shapes and sizes, brands or 
logos, contents, or special marks. To aid in identification of items, we created a TPW Identification Guide. Whenever a unique item 
was found, research assistants measured and photographed it to include in the TPW Identification Guide.
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Appendix F 

Geocoding Commercial TPW  

 
After finding and identifying TPW, research assistants and volunteers returned the item to its 
original location. They then placed a colorful hoop around the TPW and photographed it from a 
standardized height. This allowed geocoding the TPW location and created a visual record of 
the item(s).  As the last step, the research assistants recorded the number and type of TPW in 
the photo.  
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Appendix G:  

Collecting Commercial TPW 

 

Once the TPW was identified and geocoded, research assistants collected the TPW for proper 
disposal, ensuring that the areas assessed were as free as possible of TPW at the end of the 
collection.  
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Appendix H:  

Number of TPW items found in Rounds 1 and 2 in accessible public areas of 60 census 

blocks and the estimated number of TPW items projected for all accessible public areas 

in the eight largest cities of San Diego County. 

 

 
 

Round 1: Accumulated 
Tobacco Product Waste* 

Round 2: Re-Accumulated 
Tobacco Product Waste* 

Total number TPW items 
found in 60 Census blocks 

29,981* 28,858* 

Mean number of TPW items 
per census block 

500 [349; 651]** 480 [286; 676]** 

Total number of TPW items 
projected in all eight cities 
(accessible public areas only) 

9,300,000 8,900,000 

*All counts underestimate the actual amount because of (a) overlooked items (approx. 10%), (b) 
inaccessible public areas (unknown %), and (c) excluded private areas (unknown %).   
**CI 95% Confidence Interval  
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Appendix I:  

Types of Tobacco Product Waste* Collected in Rounds 1 and 2.  

 

 

 
Notes. 
*Types of tobacco product waste: 
Cigarette Butts Only: commercially manufactured filtered or unfiltered cigarette butts 
Tobacco Products and Packaging: unsmoked cigars, cigar tips (plastic or wood), packaging, 

wrappers, advertising, labels 
E-Cigarette Products and Packaging: any component of an electronic device, packaging, wrappers, 

advertising, warning labels 
E-Cigarette Products and Packaging, and Cannabis Products and Packaging each were <0.01% of 

the total tobacco product waste. 
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Appendix J:  

Examples of TPW neighborhoods of San Diego County in Rounds 1 (TPW Accumulation) 

and 2 (Re-Accumulation) 

 

Example 1: Carlsbad 
Example 2: Chula Vista 
Example 3: El Cajon 
Example 4: Escondido 
Example 5: Oceanside 
Example 6: San Diego 
Example 7: San Marcos 
Example 8: Vista 
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Example 1: Census block in Carlsbad near Rotary Park 

 
• This block primarily consists of multi-unit commercial buildings.  
• In Round 1, we collected 1,736 TPW items.  
• In Round 2 (1 year later), we collected 1,254 TPW items. 
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Example 2: Census block in Chula Vista along Broadway and Anita St. 

 
• This block primarily consists of multi-unit apartment buildings.  
• In Round 1, we collected 1,110 TPW items.  
• In Round 2 (3 months later), we collected 623 TPW items. 
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Example 3: Census block in El Cajon between Avocado Ave. and Prescott Ave. 

 
• This block primarily consists of single-family residences.  
• In Round 1, we collected 1,479 TPW items.  
• In Round 2 (2 months later), we collected 866 TPW items. 
  



17 

Example 4: Census block in Escondido between North Ash St. and North Beech St.  

 
• This block primarily consists of mixed residential and commercial buildings.  
• In Round 1, we collected 902 TPW items.  
• In Round 2 (2 months later), we collected 564 TPW items. 
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Example 5: Census block in Oceanside along North Pacific St.  

 
• This block primarily consists of multi-unit apartment buildings and commercial buildings.  
• In Round 1, we collected 148 TPW items.  
• In Round 2 (6 months later), we collected 315 TPW items. 
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Example 6: Census block in San Diego along Kansas St.  

 
This block primarily consists of multi-unit apartment buildings.  
• In Round 1, we collected 386 TPW items.  
• In Round 2 (10 months later), we collected 474 TPW items. 
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Example 7: Census block in San Marcos between West Ranch Rd. and Bluesage Dr.  

 
• This block primarily consists of single-family residences.  
• In Round 1, we collected 27 TPW items.  
• In Round 2 (9 months later), we collected 22 TPW items. 
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Example 8: Census block in Vista along West Vista Way  

 
• This block primarily consists of multi-unit commercial buildings.  
• In Round 1, we collected 1,208 TPW items.  
• In Round 2 (6 months later), we collected 362 TPW items. 
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