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Microplastic Monitoring Strategy
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The Plastic Pollution Action Team (PPAT) recommends 

the following priorities for the CBP to undertake:

1. Design and implement a microplastic monitoring 

program, integrated into the existing Chesapeake Bay 

watershed monitoring framework

2. Support research to understand microplastic 

pathways in the Bay, including trophic pathways that 

may affect living resources such as Striped Bass, Blue 

Crabs, Oysters, and other species critical to the Bay 

ecosystem

3. Ensure adequate infrastructure resources are 

available to process microplastic samples, including 

analytical equipment

4. Continue to support the PPAT in order to direct 

research, management, and policy development



Outline
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• Goals and Priorities

• Existing Water Quality Programs

• Monitoring Microplastic Concentrations and Trends

• Monitoring for Spatial Distribution of Microplastics at Varying Scales

• Major Exposure Pathways of Microplastics

• Monitoring for Concentrations and Toxicity of Microplastics in Ecological 
and Human Health Endpoints

• Recommended Near-term and Future-term Priority Actions



Goals and Priorities
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• What is the current status (i.e., concentrations and loads) and future trends of plastic 
pollution in tidal and nontidal waters of Chesapeake Bay and its watershed? 

• What is the spatial distribution of plastic pollution in the Chesapeake Bay watershed? 

• What are the exposure pathways (i.e., wastewater, stormwater, aerial deposition) of 
plastics for the bay and its watershed?

• What are the sources (i.e., plastic products and usage) of plastics found in the bay 
and watershed?

• What is the range of concentrations for plastic pollution within the food web, 
focusing on species identified in the Chesapeake Bay 2014 Watershed Agreement 
Goals and Outcomes (e.g., blue crabs, oysters, brook trout, black duck) as well as 
other species of commercial and/or recreational importance (e.g., striped bass)?

• Are there discernible impacts evident from plastic pollution in the Chesapeake Bay 
watershed on water quality, living resources, and human wellbeing?

• Are the concentrations and loads of plastic pollution responding to management 
actions?



Leverage Existing Water Quality Programs
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• Chesapeake-wide 
monitoring

• State-wide and regional 
monitoring

• Local government 
monitoring

• Non-Governmental 
Organization (NGO) 
monitoring

CBP River Input Monitoring (RIM)



Existing Water Quality Programs
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• Chesapeake-wide 
monitoring

• State-wide and regional 
monitoring

• Local government 
monitoring

• Non-Governmental 
Organization (NGO) 
monitoring

CBP Nontidal Monitoring Network



Existing Water Quality Programs
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• Chesapeake-wide 
monitoring

• State-wide and regional 
monitoring

• Local government 
monitoring

• Non-Governmental 
Organization (NGO) 
monitoring

Virginia probabilistic monitoring wadeable locations



Existing Water Quality Programs
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• Chesapeake-wide 
monitoring

• State-wide and regional 
monitoring

• Local government 
monitoring

• Non-Governmental 
Organization (NGO) 
monitoring

Prince George’s County MD trash 
ratings at biological monitoring sites



Existing Water Quality Programs
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• Chesapeake-wide 
monitoring

• State-wide and 
regional monitoring

• Local government 
monitoring

• Non-Governmental 
Organization (NGO) 
monitoring

Patapsco Heritage Greenway (PHG) volunteer monitoring sites



Monitoring Microplastic Concentrations and Trends
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• Chesapeake Bay Loadings from Tributaries (RIM)

• Chesapeake Bay Tidal Water Quality Monitoring

Zooplankton Water 
Column Monitoring

Long-Term 
Benthic (LTB) 
Sediment 
Monitoring



Monitoring for Spatial Distribution of 
Microplastics at Varying Scales
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• Probabilistic Sampling of Non-tidal Streams

Maryland Biological Stream Survey (MBSS) Watershed assessment 
sampling by counties



Major Exposure Pathways of Microplastics

12

• Needed to reduce risk to 
human and natural 
environment

• Exposure pathways from 
sources to endpoints is critical 
to effective reduction strategies 

• Conceptual model of the 
sources, fate, transport, and 
ultimate destination of 
microplastics

• Trophic studies such as water 
to mysids to striped bass

EPA conceptual model of pathways for 
plastic pollution (2017)



Pollution Monitoring for Sources, Types, and 
Transformation of Microplastics Pollution 
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• All locations not practical, so focus on types 
(shape and composition) of that can be linked to 
potential sources

• Proximal sources like plastic bags, soda bottles, 
coated paper, and plastic fibers from tires and 
clothing

• Ultimate sources of urban land, agriculture, 
landfills, wastewater treatment plant discharges 
and sludge application, residential washing 
machines, and litter zones

• Systematic polymer and fiber analyses on 
representative samples from other monitoring 
programs

• Tying hotspots to types and sources is most 
promising method of local pollution reduction

Pennsylvania sample sites 
for microplastics pilot study



Monitoring for Concentrations and Toxicity of 
Microplastics in Ecological and Human Health Endpoints
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• Living resources—brook trout, striped bass, blue 
crabs, oysters

• Bioaccumulation, degradation and 
transformation

• Stomach content analyses (e.g., VIMS’ 
ChesMMAP) 

• Some state and local governments routinely 
sample fish and benthic macroinvertebrate that 
could be subsampled for laboratory analyses 

• Laboratory studies of toxicity to determine 
potential human health and environmental 
impacts and inform management strategies. Number of fisheries sampling locations 

within Bay segments



Monitoring Reference Guides
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Qiu et al. 2016

• Best professional practices such as “Uniform Size Classification and 
Concentration Unit Terminology for Broad Application in the Chesapeake Bay 
Watershed” Example:  number of particles per sediment volume (not per surface area)

• Expectation that new research may update/refine methodologies



Field Sampling Reference Guide
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• Literature review

• Survey design

• Methods for sampling different media
• Water (grab, trawl, composite, stationary net)
• Sediment (grab, core, transects)
• Biota (fish, other)

• Waterbody types (lakes/ponds, rivers/streams, 
wetlands, estuaries/open ocean) 

• Sediment types (beach/shoreline, benthic 
environments)

• Biota types (fish, other)



Laboratory Reference Guide
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• Literature Review 

• Common Analytical Methods 
• Digestion 
• Density Separation 
• Filtration 
• Identification 

• Common Analytical Methods Based 
on Sample Media 
• Water 
• Sediment 
• Biota 

• Quality Control
• Sample spikes and blanks
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Recommended Priority Actions
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