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Overview
This project will look to incorporate microplastics into an 
ecological risk assessment. Specifically, we will be using 
Bayesian network-relative risk model (BN-RRM) framework 
to determine the risk to pre-determined endpoints and 
habitats to answer the question of if the BN-RRM can be 
accurately applied to microplastics.

Source: regional ERMA  and NOAA 
http://1.usa.gov/1svS2hy

Figure 1. Map of WA state shoreline where sampling will 
occur. Known eelgrass marine habitats are in purple and 
estuarine habitats are in orange.

Methods

Physical properties of 
microplastics

Chemicals sorbed to 
surface of microplastics

If no influence from a 
stressor or effect is 
evident, than there is no 
risk. Both pieces must be 
present for risk to occur.

Figure 3. Conceptual model of the sources, stressors, habitat, effects to the endpoints.

Figure 2. Relative risk model as described in Landis 
and Wiegers (2005).

Relative Risk Model
The relative risk model (RRM) was developed by Landis and 
Wiegers (2005) to incorporate large spatial scales and habitats into 
a risk assessment2.

• Plastics have been a pollutant in the environment since the 
1950s. 

• About 322 million tons of plastic were produced globally in 
2015, and roughly 10-20 million tons are estimated to enter 
the marine environment every year1.

• There is little data to support the specific locations or 
environmental concentrations of microplastics, so we will 
sample two locations, Bellingham Bay and Liberty Bay 
(seen in Figure 1) as the basis of microplastic exposure, 
and compare the risk at each site.

• Risk is defined as the probability of an effect to a specific 
endpoint or set of endpoints due to a stressor or set of 
stressors2.

• An endpoint is defined as an entity plus its attribute. For 
example, Chinook salmon would be the entity and its 
spawning population would be the attribute.

• Endpoints are selected based on input from stakeholders. 
Stakeholders in ecological risk assessment are anyone with 
an interest in the outcome such as government agencies, 
citizen scientists, policy makers, or community members.

• Endpoints for this project were selected on a preliminary 
basis from the Puget Sound Partnership’s Vital Signs 
program3, and are seen in Figure 3.

Background

Sampling
• Long term sampling will be performed in association with RE 

Sources in Bellingham and the SEA Discovery Center in Poulsbo.

• No standard method is currently in place to sample microplastics, 
so we are following procedures from highly cited literature4.

• Microplastics will be grouped into three different size categories:
• Smaller than 1 mm
• Between 1 and 5 mm
• Larger than 5 mm 

Conceptual Model
The preliminary conceptual model for this risk assessment is shown 
in Figure 3.

• Sources: Identified from the literature as potential inputs of 
microplastics to the marine environment.

• Stressors: These were identified as either positive or negative 
impacts to the endpoints. Stressors could be the physical 
properties of microplastics, such as size, or toxicants that have 
absorbed or adsorbed to the plastic. This data will be informed by 
the sampling procedures in Bellingham and Liberty Bays.

• Habitat: We are focusing on the nearshore environments of the 
sampling locations, and the endpoints associated with the 
nearshore.

• Effects: These are known effects of microplastic exposure that 
will be gathered from published literature.

• Impacts/Endpoints: Preliminary endpoints were identified by the 
Puget Sound Partnership’s Vital Signs program3. These 
endpoints all have economic and cultural significance to the 
region, and are important to the stakeholders involved in this 
project.
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Figure 4. Bayesian network structure of linked 
parent nodes and child nodes. 

Bayesian Network
• The conceptual model in Figure 3 will 

be used to create the Bayesian 
network (BN) that will be used to 
calculate the risk to the endpoint.

• BNs are made up of nodes, with parent 
nodes feeding into child nodes via the 
established linkages from the 
conceptual model.

• The probability levels in each node 
come from conditional probability 
tables (CPTs). 

• The final risk to an endpoint will be 
displayed as a probability distribution.

• Initiate sampling in Bellingham and Liberty Bays to 
generate exposure data.

• With stakeholder input, narrow conceptual model 
endpoints to the one or two most important.

• GIS analysis of the two study areas to identify the land 
cover and land use types.

• Create the BN model and accompanying CPTs for each 
node.
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