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Sea turtles



Impact on marine life

2019: Several whales around the world already found 
dead with stomachs full of plastic

2014: Sei whale died from a broken piece of a DVD 
case and stranded in  St. Julien’s Creek, off the 
Elizabeth River, a tributary of the Chesapeake Bay 

2015: Straw removed from nose of Kemp’s Ridley turtle 



From Land to Ocean



Plastics in the Ocean
• Estimated than 4.8-12.7 

million metric tons of 
plastic waste entered the 
ocean from the land and 
coastal regions in 2010 
(Jambeck et al. 2015).

• Plastic debris and 
microplastics prevalent in 
the Chesapeake Bay 
(Yonkos et al. 2014).

• U.S.A. has the highest per 
capita use of plastics with 
>100 kg per person per 
year.

Presenter
Presentation Notes
BackgroundPlastic debris has been found throughout the world’s oceans (Derraik 2002). Over 5 trillion pieces of plastic debris in the ocean weighing over 260,000 tons afloat at sea (Eriksen et al. 2014).Estimated that 4.8-12.7 million metric tons of plastic waste entered the ocean from the land and coastal regions in 2010 (Jambeck et al. 2015). Reports on marine debris in the Mid-Atlantic have identified plastic as a major source, particularly single-use, disposable plastic items (Register and McKay 2016, Rodi et al. 2017). Plastic debris and microplastics are prevalent in the Chesapeake Bay, the largest U.S. estuary, which has a watershed accommodating a human population of over 17 million (Yonkos et al. 2014). In 2014, a 45-foot sei whale entered the Elizabeth River of the southern Chesapeake Bay. The whale died a few days later and a necropsy revealed that a broken plastic DVD case had lacerated its stomach preventing it feeding.Ingestion of debris has been documented in 56% of cetacean species (Baulch 2014) as well as also harming sea turtles and seabirds.In 2015, the USA had the highest per capita use of plastics with >100kg per person per year. It takes 77 million years to make the fossil fuels used in plastics and about 45 minutes to use as a coffee cup! 



Behavior Change is Difficult!

“I forgot to ask the waitress for 
no straw”

“I asked for no straw, but the 
waiter still brought me one”

“I don’t think you can clean a 
reusable straw properly”

“I have sensitive teeth and 
need a straw”

“I am afraid I will spill my drink 
if I don’t have a straw”

“I forgot to bring my reusable 
straw”

“When they put ice in the cup 
then I need a straw”

“I feel uncomfortable bringing 
my own straw to a restaurant”



Study Approach

REDUCE STRAW USE
Train staff to ask customer if they 

want a straw

REPLACE PLASTIC STRAWS
Switch to paper straws as a 
biodegradable alternative

FEEDBACK ON EFFECTIVENESS
Receive feedback from the restaurants 
and from customers through an online 

questionnaire (IRB #1213277-1)

ASSESS CURRENT STRAW USE
Information on straw purchasing 

and use

Experimental
Restaurants

Control
Restaurants

REPORT
Information on 

findings and 
cost analysis

COMMUNITY ENGAGEMENT to raise public awareness 



Solomons Island



Participating restaurants
Experimental Control
1. CD Cafe Kingfishers

2. Lotus Kitchen Island Hideaway

3. The Pier Ruddy Duck



Meetings
• In-person meetings with the restaurant 

owners/managers was found to be the most 
effective means of communication

• Obtained current information on their straw 
and take-out container use, requirements 
and any preferred vendors.

• Identified biodegradable (or reusable) 
alternatives 

• Distributed alternative products in 
September 2019

• Created and distributed posters to the 
restaurants that described why they were 
switching from plastic.

• Worked with restaurants on encouraging 
staff to only provide a straw upon request.



Poster



PlasticWatch Website
www.umces.edu/plasticwatch



PlasticWatch Online Survey
• Questions on:

– Current plastic use
– Satisfaction with 

alternatives
– Current knowledge about 

plastics and their 
environmental impacts

• Respondents can 
optionally give email 
address to receive a 
summary of the findings



Raising Awareness

1. Cruise on the R/V Rachel Carson to sample 
for plastic debris in the Patuxent River

2. Creating and printing outdoor signage for 
Solomons Boardwalk

3. Creating animated video for website and 
social media

4. Outreach events at the participating 
restaurants and within the local community



Preliminary Cost Analysis Results

• Plastic straws approx. $0.004 each 
(Webstaurant). If using 8,333 per month this 
costs $33.33.

• Paper straws $0.038 each (Pack’N’Wood). If 
reduce straw usage by about half to 3,352 this 
costs $128.48.

• -> Half the quantity, but about 4 times the 
cost.



Preliminary Cost Analysis Results

• Relatively small cost difference between paper 
and styrofoam take-out containers at approx. 
$0.16 and $0.12 each respectively.

• Also small cost difference between sugarcane 
and plastic take-out sauce containers at $0.03 
and $0.02 each respectively.



Mid-Project Meeting with 
Restaurants



Did customers like the alternatives?

146 respondents to online survey



Willing to go without a straw?

146 respondents to online survey



Do you bring a reusable straw?

146 respondents to online survey



How long does it take for a plastic 
water bottle to break down?

The most common response was correct (approx. 450 years), but about 20% of 
respondents underestimated the time it takes for a plastic water bottle to break down.



Plastic Sampling Cruise

28th

March 
2019



Plastic Debris in the Patuxent River

Microfiber

Styrofoam

Hard plastic 
fragment

Followed NOAA Marine Debris Program Surface Water Trawl Methodology



Outdoor Signage - Placement

Sign placement and text approved by Calvert Board of County 
Commissioners. The printed signs will be installed by Calvert County.



Sign 1



Sign 2



Sign 3



Animated video

Animated story about a plastic and paper straw – first video draft complete



Outreach Event

5th April 2019

Happy Hour at 
Lotus Kitchen



Challenges
• Publicity about plastic straws 

has led to rapid increase in 
demand. Production has 
struggled to keep up and the 
American supplier Aardvark 
straws currently has a 5-month 
delivery time.

• Take-out containers tend to 
have a lining so not solely 
paper/cardboard. 

• Calvert County does not have 
an industrial composting 
facility, which is necessary for 
the plant-based plastic 
products to degrade.



Next steps

• Provide remaining alternative product 
supplies to restaurants for the summer 
season

• Complete and obtain final approval for 
outdoor signs for Solomons boardwalk

• Complete animated video
• Analyze full year of data for final report 

due September 2019



Other Activities

• Sharing PlasticWatch documents with St. 
Mary’s and Calvert County Public Middle 
Schools as we work with them to develop 
a curriculum unit on plastic pollution 
funded by NOAA B-WET program.

• Collaborating across the University 
System of Maryland to encourage the 
reduction of single-use plastics.
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Thank you!
Questions: plasticwatch@umces.edu
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