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We were honored by Senator Brian Dahle (R-Bieber) to be named 1st 
Senate District Nonprofit of the year for 2021.

We have completed an unprecedented effort, our clean-up teams have 
successfully circumnavigated the lake, removing litter from every mile of the 
sub-surface 72-mile shoreline of Lake Tahoe.

A Tahoe-based NPO focused on scuba clean ups, beach and community 
clean ups, and waste reduction strategies in Lake Tahoe and beyond. 

On April 18th, 2022 Governor Sisolak of Nevada proclaimed that day, the 
Monday of Earth Week as our own little holiday called Clean Up The Lake 
Day. 
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Organizational 
Stats

TOTAL TRASH 
WEIGHT57,856 lbsRemoved 946 Tires

111.95 Miles Cleaned

Removed 10,357 cans
from lake tahoe: 6,960
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Area of focus - Shoreline to 25’ deep dives.

Utilizing key roles to complete our organization’s mission.

⚬ 

⚬ 

⚬ 

⚬

⚬Shoreline focus increased our ability to remove litter in an 

efficient way in areas with concentrated litter.
⚬Utilizing WildNote, a field data collection software, our teams are able to GPS 
mark “hotspot areas,” heavier lift litter items, and historical items in order to 
monitor or remove in future monitoring projects as well as aquatic invasive 

species and 

algal blooms.
⚬Highly trafficked areas are approached with a larger team 


when a concern for large accumulations of trash is perceived.
⚬A weighted rope pulley concept assists in the removal of 

slightly heavier items from the lakebed.

Each team consists of scuba divers, free divers, kayakers, jet ski captains 
and a boat captain.
The team size each day correlates with area that was being cleaned.
On average our teams consisted of3-5 divers per day, 2 days per week.
Each dive covered at least +/- .75 miles per day.

Our 
Method
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Cleanups 
Begin ⚬2018 Clean Up The Lake is founded and 


beach cleanups begin.
⚬Kings Beach, CA


⚬Community members simultaneously dive at 
Bonsai Rock and remove over 


600lbs (unofficial data).
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6 Mile 
Cleanup

6 Mi.
2,338 Lbs.
3,607 items 
451 hrs.
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72 Mile 
Cleanup

72 Mi.
25,281 Lbs.
24,825 items 
6,715.75 hrs.
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• Ultra-oligotrophic water

• Superb drinking water quality

⚬ Tahoe Water Suppliers association 

is exempt from filtration

• Known for its clarity
⚬ Historically had low algal bloom 

• activity

• Low sediment loads

• Critical habitat - threatened Lahontan 

Cutthroat Trout

Lake clarity has been declining 
due to runoff and algal blooms.

Lake Tahoe – 
Quality & Clarity

https://www.fs.usda.gov/detail/ltbmu



• As early as 1864, Tahoe City was 
established as a resort community.

• Today, Lake Tahoe draws about 15 
million visitors every year.

• As with any popular destination, 
anthropogenic impacts threaten this 
natural resource – including litter 
accumulation.

Lake Tahoe – Tourism 
& Recreation

As it lay there with the 
shadows of the mountains 

brilliantly photographed 
upon its still surface, I 

thought it must surely be 
the fairest picture the whole 

earth affords.

- Mark Twain





• Efforts to manage littering include: 
•  City and state laws
•  Citizen science reporting 
• Non-profit led, land-based 
   cleanups
•  Grassroots/community led land-
    based cleanups
•  Local government and non-profit 
    awareness campaigns

Littering is a persistent 
problem in theTahoe 
Basin

Zephyr Sholas, Lake Tahoe July 5, 2022

CUTL freshwater litter cleanups 
complement efforts that are focused on 

land-based littering behaviors and 
accumulations.



Transport processes include:
• Wind
• Rivers
• Storm water/runoff
• Direct input (accidental, intentional)

Litter is transported 
into lakes – not just 
oceans

Input/transport 
processes



•

• 

•

Degradation by: physical abrasion, UV, 
chemical processes.
1 – 100+ years to degrade submerged litter.
Degradation can produce:
•  Plastic leachates
   (e.g. PAHs, BPA, Styrenes)
•. Al solubilization (Al-Cans)
•  Microplastics
   (tires, clothing, plastics)
• Nutrients? (Fe, P)

Submerged litter 
slowly degrades 
releasing organic & 
inorganic toxins

The only way to stop the degradation 
process is to remove the litter.





2020 totals (6 miles):
    -1,611 lbs. (dry weights)
    -268.5 lbs./mile
2021 totals (28 miles):
     -16,615 pieces
     -11,821 lbs. (dry weight) 
     -Averages 422 lbs./mile

Litter recovered from the 
nearshore lakebed - 
Lake Tahoe, NV

Litter removed from the nearshore lakebed of 
Lake Tahoe, Nevada in 2021 



9 Materials (including other)
83 Categories
      Categories correspond to use Case/
specific items
      (e.g. bottles, tires)

Litter are sorted by volunteers and local 
college interns.

Litter removed from the 
lake is categorized 
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Litter data are collected at a 
granularity of 0.1 to 0.75-miles 

(each dive tank segment)





Litter By Material
• 
•

Count

Each material includes items with a range of densities 
Litter size is highly variable

Weight

Litter is dominated by 4 materials:

Metal, rubber, glass, and plastic.

Weight can inform potential impact, while 
count can inform littering frequency.





• Top 5 items = 59% of total lbs. 
• Top 10 items = 82% of total lbs.

Top 10 - Litter items 
by weight

These data can help inform litter impact 
assessments and mitigation approach:

• Nutrient sources?
• Microplastic potential on a weight 

basis.

• Address littering behaviors that 
• introduce these items.



• 
•

•

Top 10 = 64.2% of total (n)
Single use drink containers dominate 
nearshore lakebed litter. (direct input?, 
density?)
Fragments point to physical 
breakdown. (e.g. microplastic 
formation)

Top 10 - Litter items 
by count

Count data can inform dominant 
littering behaviors, mitigation 

approach, and active breakdown 
processes.



Transport processes include: •  
Direct input/input pathway •  Wind
•  Lakebed substrate
•  Currents
•  Bathymetry

Lake litter distributions 
are likely caused by 
many factors

Distribution

https://tahoe.ucdavis.edu/gyres





Forest                   7.2 mi. 
Beach                   6.8 mi. 
Beaches/homes  2 mi. Homes                  
13.1 mi.

Dive sites were 
categorized by 
shoreline use

Homes

Beaches

Forest

Beaches/Homes



• Material trends
•  Beaches/homes – more processed 
   wood (lbs.)
•  Beaches – more glass (lbs., n) 
•  Forests – less rubber (lbs., n) 
•  Forest & beaches – more litter (n)

Litter material weight & 
count are generally 
distributed across 
shoreline use

Highly popular shorelines are 
associated with more litter.

Beaches/ 
Homes

Beaches/ 
Homes



•

•

Forest and beach litter
•  Fiberglass fragments   • Clothing 
•  Rope                              •  Plastic toys 
•  Anchors (Forest)          •  Al Cans
                                           •  Bottles & jars

Homes
•  Boat materials

•  Tires (from dock bumpers?)
•  Processed timber (docks?)

•  Home furnishings

Direct littering during recreation on 
the lake or at the shoreline is likely 

contributing to lakebed accumulations.

Litter category weight 
& count show shoreline 
use trends

Toys

Al Cans Fragments

F iberg lass 
Fragments

Other

Other

Anchors

Clothing

Tires

Rope Carpet

Construction 
Materials

Bottles/Jars

Processed Timber

Metal

Plasti 
c 

Cloth

Rubber G l a s s / 
Ceramic

Wood





Lakebed substrate – the size of material that 
comprises the nearshore lakebed, where 
CUTL divers conducted SCUBA enabled 
cleanups.

Shorelines were classified according to three 
types:
•  Sandy/small rocks (SSR)
•  Large boulders with sand (LBS)
•  Large boulder fields (LB)

Dive sites were 
categorized by lakebed 
substrate

Sandy/Small Rocks 
(SSR)

Large Boulders with 
Sand (LBS) 

e.g. Nevada Beach, 3.1A e.g. Hidden Beach, 28.3A

 
e.g. Deadman Point, 16.3A
Large Boulders (LB)



•

•

Sandy/small rocks – more rubber 
(lbs.)
Large boulders – more litter (n)

Litter material 
weight & count based 
on lakebed substrate 

Litter materials are generally evenly 
distributed across lakebed substrate.

















50% of cans are located in just 
1.63 of 29 miles total (6%) 

55% of bottles are located in
1.95 mi of 29 miles total (7%)

Cans and bottles





2022-2023 Litter 
by Depth

Everything is everywhere…

Litter weight by material at multiple depths.

All common litter materials are found at 
depths down to 70’

Paper/Cardbo 
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31%
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California Pilot Research

Lake Tahoe, Ca 
Monitoring

Fallen Leaf Lake Cleanup

Donner Lake Litter Prevention

Lake Tahoe, Nv Terrain 
Map

Mammoth 
Lakes

2023 
Projects

June 
Lake
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The Role of Tourism Agencies in Litter 
Prevention in the Tahoe Basin

Stuart Maas 
Senior Director of Marketing & Business Development 
Lake Tahoe Visitors Authority (Visit Lake Tahoe)





Our Vision

In 10 years, we aspire to be in the top 10% of destination marketing organizations known for leading 

sustainable tourism* around the world, all while continuing to fulfill our organizational mission to market 

the South Shore of Lake Tahoe as a unique, year-round destination to the global marketplace and to 

favorably impact the South Shore economy through overnight stays and tourism spending.


*Sustainable tourism is defined as balancing social, environmental and economic factors while 

continuing to thrive as a destination.
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Perceptions of Visitor Impact on Litter in the Tahoe 
Basin
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How do we communicate best practices to the visitor? In 
Market

- Ambassador program

- Blue Crews & Voluntourism

- Signage

- Local Media

- Local Support
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How do we communicate best practices to the visitor? Website
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How do we communicate best practices to the visitor? Social 
Channels
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How do we communicate best practices to the visitor? OOH & Billboards - 
Take Care Tahoe & Keep Tahoe Blue
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What are the current challenges in developing programs to 
implement litter reduction?

- Ongoing Financial Commitment

- Consistent Lakewide Messaging

- Stakeholder Engagement
- Lodging
- Restaurants
- Activity Providers

- Destination Infrastructure
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What role can our Lake Wide Tourism Agencies play in litter prevention?
Lake Tahoe Destination Stewardship Plan
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The shift from Destination Marketing Organizations to 
Destination Management Organizations & Stewards
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Case Study - Visit Lake Tahoe 
Sustainability Audience Campaign
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Case Study - Visit Lake Tahoe 
Sustainability Audience Insights



Thank
You!

Questions?





Regional Litter Action
Lake Tahoe Litter Summit


Devin Middlebrook, Tahoe Regional Planning Agency

May 18, 2023
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Paula Peterson South Tahoe Now

Gaining Momentum Locally



StewardshipTahoe.org



Epic Collaboration



Vision and Strategic Pillars 



Litter Actions in the Plan

• Prioritize litter enforcement on peak weekends and holidays. 
• Support and publicize opportunities to join Blue Crews, Clean Tahoe and 

other volunteer litter abatement programs. 
• Prioritize installing bilingual litter signage at all recreation sites, especially 

site entrances and walk in locations. 



Measuring Success

• More frequent waste collection at high use sites 
• Reduced waste in sensitive areas and lake 
• Increased visitor contribution to litter abatement and/or waste management 

services 
• Increased awareness of litter reduction measures 



TRPA Role	

• Regional Collaborator

• EIP

• Partnership builder 



• 25 years of 
collaboration


• 700+ projects

• 80+ partners



EIP Focus Areas 



Boating
• 2018 Shoreline Plan brought 

new opportunities with 
boaters


• On-the-water boat crews for no-
wake zone education & 
monitoring


• Tahoe Boating App – delivers 
stewardship messages


• Partnerships with marinas, boat 
concessionaires, and ramp 
operators.


• Boat Like a Tahoe Pro Video 

• Construction waste monitoring

https://www.youtube.com/watch?v=PFa730eBnBg


Questions





Global to Local 
Perspectives on 
Plastic Pollution

Monica Arienzo, PhD
Associate Research Professor
marienzo@dri.edu



I n  S u m m a r y

• Many of the policy efforts being developed focus on:
• Reduction of plastics production and use.

• “problem plastics” (polymers of concern or frequently littered)
• Reusing plastics.
• Redesigning plastics/sustainable alternatives
• Strengthening waste management.
• Monitoring of litter and micro/nanoplastics.

• Plastic pollution is a global issue with lots of potential for 
research/outreach/education across the globe. 



G l o b a l  E f f o r t s  t o  A d d r e s s  P l a s t i c  
P o l l u t i o n

• March 2022 - United Nations Environmental Programme’s Environmental 
Assembly to began developing an international, legally binding policy on 
plastic pollution.

• First effort to end plastic pollution globally. 
• Highlights the importance of an international approach to plastic pollution.
• Potential for actions from production through disposal and reduction of the 

leakage of plastic. 



N a t i o n a l  E f f o r t s  t o  A d d r e s s  P l a s t i c  
P o l l u t i o n

• Objective A: Reduce pollution 
during plastic production

• Objective B: Improve post-use 
materials management

• Objective C: Prevent trash and 
micro/nanoplastics from entering 
waterways and remove escaped 
trash from the environment



L o c a l  E f f o r t s  t o  A d d r e s s  P l a s t i c  
P o l l u t i o n



L o c a l  E f f o r t s  t o  A d d r e s s  P l a s t i c  
P o l l u t i o n



The Microplastics and Environmental Chemistry group

Monica Arienzo, PhD
Associate Research Professor

Kerri Minatre, MS
UNR PhD student

Rachel Kozloski
UNR PhD student

Hannah Lukasik
UNR MSc student

Daniel Saftner, MS
Asst. Research Scientist

Meghan Collins, MS
Associate Research Scientist

Meghan Collins, MS
Education Program Director

Angelique DuPaw
UNR undergraduate student

Erika Robtoy
UNR undergraduate student



E f f o r t s  t o  s t u d y  p l a s t i c  p o l l u t i o n  
i n t e r n a t i o n a l l y

• Rapidly growing 
country

• No waste 
management 
system 
(sanitation and 
hygiene)
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• Plastic pollution 
has impacted 
fishing 
communities

• Questions 
remain about 
additional 
impacts to 
ecology of the 
rivers
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Sample collection 
from boat in the 
Mekong River, 
Cambodia

• Microplastic 
pollution in the 
rivers of 
Cambodia and 
comparison to 
other pollutants

Kozloski et al. In Prep



E f f o r t s  t o  s t u d y  p l a s t i c  p o l l u t i o n  
r e g i o n a l l y

Are microplastics in 
Sierra Nevada snow?

Are microplastics in Black 
Rock, NV hot springs?

Are microplastics in the 
Colorado River? Truckee 
River?

Are clothes dryers a source of 
microplastics to the 
environment?



Want to learn more? 
• Check out our website! 
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microparticles/L



• C o r e  o b l i g a t i o n s  o p t i o n s  i n c l u d e  c o n t r o l  m e a s u r e s  a n d  v o l u n t a r y  
a p p r o a c h e s ,  a n d  r e l a t e  t o ,  i n t e r  a l i a :

• P h a s i n g  o u t  a n d / o r  r e d u c i n g  t h e  s u p p l y  o f ,  d e m a n d  f o r,  a n d  u s e  o f  
p r i m a r y  p l a s t i c  p o l y m e r s ;

• B a n n i n g ,  p h a s i n g  o u t ,  a n d / o r  r e d u c i n g  t h e  u s e  o f  p r o b l e m a t i c  a n d  
a v o i d a b l e  p l a s t i c  p r o d u c t s ;

• B a n n i n g ,  p h a s i n g  o u t ,  a n d / o r  r e d u c i n g  t h e  p r o d u c t i o n ,  c o n s u m p t i o n ,  
a n d  u s e  o f  c h e m i c a l s  a n d  p o l y m e r s  o f  c o n c e r n ;

• R e d u c i n g  m i c r o p l a s t i c s ;
• S t r e n g t h e n i n g  w a s t e  m a n a g e m e n t ;
• F o s t e r i n g  d e s i g n  f o r  c i r c u l a r i t y ;
• E n c o u r a g i n g  “ r e d u c e ,  r e u s e  a n d  r e p a i r ”  o f  p l a s t i c  p r o d u c t s  a n d  

p a c k a g i n g ;
• P r o m o t i n g  t h e  u s e  o f  s a f e  a n d  s u s t a i n a b l e  a l t e r n a t i v e s  a n d  

s u b s t i t u t e s ;  a n d
• E l i m i n a t i n g  t h e  r e l e a s e  a n d  e m i s s i o n  o f  p l a s t i c s  t o  w a t e r,  s o i l ,  a n d  

a i r .



G l o b a l  E f f o r t s  t o  A d d r e s s  P l a s t i c  
P o l l u t i o n

• Over the last 20 years, the global annual production of plastics has more 
than doubled.

• In 2019, ~23 percent of global plastic waste was either improperly 
disposed, burned, or leaked into the environment (OECD, 2022a). 

• ~70 and 80 percent of all waste that ends up in land and marine 
environments is plastic (UNEP, 2021; NASEM, 2022).

• These observations led the United Nations Environmental Programme’s 
Environmental Assembly to begin developing an international, legally 
binding policy on plastic pollution (UNEA, 2022).



G l o b a l  E f f o r t s  t o  A d d r e s s  P l a s t i c  
P o l l u t i o n

• Potential for actions from production through disposal and reduction of the 
leakage of plastic. 

• Aim of completing its work by the end of 2024, when the treaty would be 
ready for ratification. 

• Currently a document with potential options has been made public. 



Q u e s t i o n s





Do Parks Have a Trash 
Problem???

Kevin Fromherz

Conservation Staff  Specialist


Nevada Tahoe Resource Team


Department of  Conservation and Natural Resources



The Short 
Answer is Yes

Historically major national parks such 
as Yellowstone and Yosemite had no 
trash management plan.  It provided 
visitors an opportunity to see bears. 
This practice was ended in the 1970s



When we think of  
trash management 

in parks

• Bear Proof  Trash Cans


• Recycling Options


• Fuel Canister Recycling


• Well Labeled 


• Pack it in Pack it Out


• Leave No Trace


• Zero Waste



Yet it seems like we see more 
of  this



So How Do Parks Collect Trash?



The Sand Harbor 
Trash Collection Plan

• Sand Harbor relies on a series 
of  trash cans and dumpsters 
to collect trash.


• Trash is collected from cans 
and taken to a park owned 
trash truck.  


• The trash truck also services 
the dumpsters one to two 
times a day.


• Park staff  are qualified to run 
the truck. 



Does it Work? 

• Yet even with our own 
trash service it seems 
impossible to stay ahead of  
the visitors.  


• Cans like this one are 
serviced three or four times 
a day during the summer.  


• Long distances such as 
Hidden Beach to Sand 
Harbor decrease staff  
efficiency.  



Pack It In 
Pack It Out

• Part of  LNT Principals


• Accepted practice by 
Wilderness Trail Users


• Was a suggested solution to 
overflowing trash cans during 
COVID. 



Does it Work

• Is an accepted practice by experienced 
wilderness users.


• What about the inexperienced wilderness 
user? 


• Is this why litter seems more common closer 
to trailhead?


• “Providing a trash can next to a sign that 
says pack it pack it out sends a conflicting 
message to visitors”  Dr. Ed Krumpe, 
Professor Emeritus University of  Idaho. 



Centralized Trash Service

• The idea of  placing one large trash can at a 
central location.


• Visitors are expected to haul their trash to the 
central trash can.


• Is common practice in campgrounds and at 
trailheads.


• Oregon State Parks has adopted the practice and 
utilizes a trash compactor to keep dumpsters 
from overflowing.



Does it Work?

• In a campground setting it works as the 
amount of  visitor use is controlled by the 

number of  available sites.


• Trailheads and day use areas have an 
undefined amount of  visitor use.  


• If  visitor use exceeds capacity the site 
will experience a trash problem.


• The method is more efficient as it is 
easier to empty a dumpster instead of  

changing out trash bags. 



Do you Approach the 
Problem like Walt 

Disney?



The Disney Approach

Cans are designed to fit into the landscape.

Rumor has it Walt researched how far the average visitor 

is willing to walk to a trash can.

Walt discovered the magic number is 30 feet.


Frontier Land alone has over 120 trash cans or 14 cans an 
acre.      



Would it Work?

• At 55 acres, using the Disney approach the park 
would need 770 trash cans.


• Currently the park has 11 dumpsters and 
approximately 30 trash cans. 


•  “But the real lesson here lies in what Disney didn’t 
do. He didn’t plaster the park with signs (NO 
LITTERING!), or play a recording over the 
loudspeaker every few minutes (“Please dispose of  
your trash in a receptacle. Thank you.”) He didn’t try 
to change his guests’ behavior, in other words. He 
simply accounted for it and designed around it” 
Jonathan Vieker


• But was it the right decision????



I don’t have the answers, but I have some 
observations 

• COVID demonstrated the value of  parks.  However, many users just simply don’t understand 
how to us the park as designed.


• Trash cans, especially bear proof  ones are hard to use if  you don’t know how to use it.

• When parks added 6 new trash cans at Sand Harbor they were used, however litter was still 

present in the parking lot.  Did it solve the litter problem and just provide a more coinvent 
location for visitors to dispose of  trash?  


• I will never understand why someone would leave a dog waste bag on the side of  the trail.

• We live in a disposable society it is not uncommon to find new grills, rafts, beach toys, and 

other items used once and just left after the visit is complete.

• Then there are the foam coolers that are used once and stuffed into a trash can.  



The Trash Management Challenge

• Leadership is disrupting a system with a goal of  making positive and 
meaningful change to the system at a rate the system can handle. 


• Our decision to be here demonstrates a recognition of  a real problem and 
desire to disrupt the current system.


• Can we make a positive and meaningful change to the system?


• Is the system capable of  changing and if  so at what rate?

 



• “In the moment of  decision, the best thing you can do is the right thing to 
do.  The worst thing you can do is nothing.” 


	 	 	 	 	 	 	 	 	 	 	
-Theodore Roosevelt 



Questions





Tackling litter: community engagement, 
data collection and policy solutions

Marilee Movius


Senior Community Engagement Manager



CLEANUPS BY THE NUMBERS


From 2014 - 2022, over 9,000 
volunteers removed:

● 74,625 pounds of litter

● 195,691 cigarette butts

● 15,297 plastic bags

● 16,673 plastic bottles

● 25,943 plastic caps

● 17,209 plastic straws

● 27,661 styrofoam items

PEOPLE LITTER FOR THREE MAIN 
REASONS


● They feel no attachment for 
the area


● They think someone will clean 
up after them


● They see litter already 
accumulated

TEN YEARS OF CLEANUPS




KEEP TAHOE BLUE’S 
SIGNATURE CLEANUPS


The Keep Tahoe Red, White and Blue Beach 
Cleanup the past ten years



TAHOE BLUE CREW


● 169 total assigned crews

● 1,161 total cleanups



INNOVATIVE SOLUTIONS

The Bebot




SCIENCE TO 
SOLUTIONS



Questions? See you at the breakout session.

Contact me:

Marilee Movius


marilee@keeptahoeblue.org

Download the 

Citizen Science Tahoe App 

www.citizensciencetahoe.org 




