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Marine Debris Toolkit
for educators

• Collaboration between 
• NOAA’s Office of 

National Marine 
Sanctuaries

• NOAA’s Marine Debris 
Program

• Kit to aid in students’ marine 
debris monitoring efforts 
• Coastal communities
• Inland communities

https://marinedebris.noaa.gov/cur
ricula/marine-debris-monitoring-

toolkit-educators 



Marine Plastic Pollution – Global ScaleMarine Debris is a Global Environmental Issue

Open Ocean Deep Sea

Remote Islands Coastal Areas

Trash can be found in all areas of the ocean, including…

Photo: https://www.flickr.com/photos/usoceangov/4314177438 Photo: http://news.nationalgeographic.com/content/dam/news/photos/000/682/68217.ngsversion.1422289469779.adapt.768.1.jpg 

Photo: http://architizer.com/blog/help-fund-whim-architects-island-made-entirely-of-coastal-trash/media/454736/Photo: http://i.telegraph.co.uk/multimedia/archive/01391/plastic-kamilo_1391163c.jpg



Why should students monitor?

• Increase student interest in environmental 
issues

• Establish a sense of responsibility within 
your community

• Educate students about how every 
individual can become part of the 
solution

• Incorporate citizen science into lesson 
plans focused on marine debris

• Tangible opportunity to engage in real 
science

• To make a difference for the future of our 
watersheds and ocean

Photo: NOAA Marine Debris Program

Photo: NOAA Marine Debris Program



NOAA’s Marine Debris Program
Marine Debris Monitoring & Assessment Project
(MDMAP)

Sherry Lippiatt, PhD
California Regional Coordinator
NOAA Marine Debris Program / IMSG
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NOAA  Marine  Debris  Monitoring  and  
Assessment  Project  (MDMAP)
Sherry  Lippiatt,  PhD
California  Regional  Coordinator
NOAA  Marine  Debris  Program
I.M.  Systems  Group
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Established  in  2006 by  U.S.  Congress  as  
the  federal  lead  for  marine  debris

Mission: to  investigate  and  prevent  the  
adverse  impacts  of  marine  debris

NOAA  Marine  Debris  Program

Photo:  NOAA



Program  Pillars
• Prevention
• Removal
• Research
• Emergency  Response
• Regional  Coordination

Photo:  NOAA



Marine  Debris  Monitoring
• Guide  prevention

• Evidence  to  support  new  policies
• Evaluate  effectiveness  of  existing  policy

• Quantify  impacts
• Management  decisions
• Community  &  stakeholder  engagement

• Behavior  change

Photo:  NOAA



• National	  program	  to	  
support	  research	  and	  
science-‐based	  policies

• Provide	  tools	  to	  
partners	  

• Spatial	  and	  temporal	  
changes	  in	  debris	  loads	  
by	  material	  type

• Raise	  awareness
• Guide	  prevention

Marine  Debris  Monitoring  and  
Assessment  Project  (MDMAP)

Photo:  NOAA



MDMAP  Partners



Photo:  NOAA

• Shoreline	  sites	  are	  
partner-‐selected

• 100	  m	  parallel	  to	  water
• All	  items	  >	  2.5	  cm
• Monthly	  surveys	  
• Data	  entry	  to	  online	  

database

Methodology



Standing	  Stock
(no	  debris	  removal)

Accumulation	  
(beach	   cleanup)

Methodology

Photo:  Greater  Farallones NMS



MDMAP	  To-‐
Date:
ü 4,038	  Surveys
ü 341	  Sites
ü 21	  US	  States
ü 10	  Countries



524,556	  total	  items

ITEM COUNT
Hard	  Plastic	  Fragments 160957
Foamed	  Plastic	  Fragments 64375
Plastic	  Rope/Net 45903
Plastic	  Bottle/Container	  Caps 33333
Filmed	  Plastic	  Fragments 27241
Plastic	  Other 22706
Plastic	  Beverage	  Bottles 17929
Cigarettes 16801
Glass	  Fragments 15413
Plastic	  Food	  Wrappers 15118

Debris	  Material	  Type
Plastic	  -‐ 85%

Metal	  -‐ 4%

Glass	  -‐ 3%

Processed	  
Lumber	  -‐ 3%
Cloth/Fabric	   -‐ 2%

Results  – Debris  Types
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Plastic	  Debris	  by	  User	  Groups	  
Fishing	  Items

Smoking	  Items

Consumer	  Items

*	  Does	  not	  include	  cigarette	  butts	  <	  2.5	  cm

Results  – Debris  Types



Results  – Trends



• Analysis	  of	  
marine	  debris	  
in	  the	  US	  
(CSIRO	  and	  
Ocean	  
Conservancy)	  

• Schuyler	  et	  al.	  
(in	  press),	  
Marine	  PolicyImage	   courtesy	   of	  Caitlin	  Wessel

Results  – Policy  Effectiveness



Photo	   Credit Hawaii	  Wildlife	   Fund

Photo:  Hawai’i  Wildlife  Fund

THANK	  YOU!

Sherry.Lippiatt@noaa.gov

Carlie	  Herring,	  MDP	  Research	  Coordinator
Amy	  Uhrin,	  MDP	  Chief	  Scientist
Krista	  Stegemann,	  MDP	  Communications
Naomi	  Wilkins,	  Database	  Developer
Lexter Tapawan,	  Database	  Support



Toolkit Composition

1) Teacher resources
2) Guidelines for data 

collection
3) Guidelines for data 

analysis
4) Community 

engagement & 
outreach



Section 1. Teacher Resources

• Curriculum and lesson plans
• Educational articles
• Educational videos
• Educational websites

Organized by topics:
• Marine debris
• Ocean health
• Ocean protection
• Refuse/Reduce/Reuse/Recycle/Rot
• Take action



Introduction to Marine Debris 
PowerPoint



PowerPoint Presentation Notes

• Broken down by each slide

• Includes talking points for 
each section

• Provides webpages for more 
information
• Help prep for presentation
• Encourage students to conduct 

their own research to learn more

Presentation use is flexible, feel free to 
present on as much or as little as desired.



Section 2. Guidelines for Data Collection

• Safety protocol

• Survey type
• Accumulation surveys

• Site selection

• Datasheets 

• Recommended monitoring 
supplies

• Photo identification guide
Photos: Alyssa Nally/NOAA



Safety First!
• Emergency response

• Weather & tidal conditions

• Required first aid items

• Beach hazards

• ‘No touch’ list

• Stranded and/or injured 
animals



What is an accumulation survey?

Accumulation surveys 
provide information of the 
rate of deposition of debris 
onto the shoreline.

Photo: Alyssa Nally/NOAA



Datasheets
• Pre-survey data 

collection

• Survey Debris Datasheet
• Single page, front & 

back

• Designed for ease of 
use

• Measuring tool



Photo Identification Guide
complementary to the datasheets



Section 3. Guidelines for Data Entry & Analysis

Entering data into the 
MDMAP database

• Step-by-step directions

• Site naming
• _MDschool

• Upload photos

• Search for other participants

• Download data for analysis

MDMAP Database: https://mdmap.orr.noaa.gov/



Data Analysis
the importance of creating visual displays

• Analyze patterns in debris by building figures
• Data analysis templates 
• Excel files with pre-existing formulas

• Create infographics 



Introducing Students to Citizen Science

• Apply scientific method
• Team building experience
• Form connections between 

personal choices & 
environmental impacts
• Sense of community 

contribution
• Teach NGSS

Most importantly…
• Research isn’t just for scientists!

Photo: Alyssa Nally/NOAA



Section 4. Community Engagement 
and Outreach

• School activities list
• Action project ideas
• Writing to a member in 

your community



School Activities
Activities and resources to help 
educate, energize and engage 
your students as they learn how 
to combat marine debris.

Examples:
• Debris scavenger hunt
• Art for change
• Waste audits
• “Do without” week 
• Public service announcements

• and many more!

Photo: Naomi Pollack/NOAA
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Action Project Ideas

Split into categories:
• Marine debris art
• Community 

engagement
• Campus engagement
• Marine debris 

education

Photo: Bow Seat Student Gallery



Program 
Pilot

• Scotts Valley High 
School – Scotts 
Valley, CA

• Reviewed by teachers

• Tips from the field

Photo: Alyssa Nally/NOAA
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Scotts Valley High School Marine Debris Survey - Debris Items Collected

Whether you 
plan to use 
this with one 
school, one 
class, or one 
club – your 
monitoring 
efforts are 
important!

Monitoring 
Efforts



Feedback

• First kit of its kind

• All educators’ needs are 
different

• Ensure this kit works for 
a wide range of 
educators

• Evolve to best fit 
students’ needs



Make this kit your own

• Use as much or as little as you desire
• Develop a method that works best for you and your students’ needs
• Let us know how we can help you with your monitoring efforts

Bottle cap mural at Carmel River School – Carmel, CA



To download the Marine Debris Toolkit visit:
https://marinedebris.noaa.gov/curricula/marine-debris-monitoring-toolkit-educators 



Thank you

Alyssa Nally: alyssa.nally@noaa.gov

Questions?

Photo: Peter Flood Photo: Koa Matsuoka Photo: Ryan Eckert/NOAA Photo: Douglas Croft Photo: OET/NOAA Photo: Laura Howes Photo: G.P. Schmahl/NOAA

Photo: James Watt/NOAA Photo: Daryl Duda Photo: Steven K. Webster
Monterey Bay Aquarium

Photo: Daryl Duda Photo: Koa Matsuoka Photo: Koa Matsuoka Photo: Koa Matsuoka

For more neat photos, check out Earth is Blue: https://sanctuaries.noaa.gov/earthisblue.html

Subscribe to Litter Letters 
Newsletter: 

MD.Monitoring@noaa.gov

Sherry Lippiatt: sherry.lippiatt@noaa.gov


