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Swinomish Tribal Community Priorities
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The Swinomish tribal fishing docks at dawn.
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Swinomish Tribal Community Priorities
 

Food for the body, 
food for the spirit. 
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TRIBAL-UNIVERSITY COLLABORATION

LISTEN TO:
 Tribal Community Interest
 Tribal Community Chemistry Data Needs
 Concern about lack of tribal specific information

 Estimating exposure concentration

 Understanding Environmental Factors on Diseases…
 MUST develop new bio-analytical tools to measure exposure

 L.S. Birnbaum, EHP, 2010
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TECHNOLOGY FROM SUPERFUND PROJECT

 Passive Sampling Devices (PSDs)
 Currently in use samplers for WATER
 In-progress laboratory & field for AIR PSDs
 Need diversity of field sites to Beta test AIR technology

 Briefly, some background on water Passive Samplers….

6



Environmental 
Concentrations

For example:
source, route, 

quantity

Environmental 
Chemistry

Exposure

Environmental 
Fate

For example: 
transport, 

distribution, 
degradation

Toxicology

Effect

Toxico-kinetics

For example:
Uptake, metabolism, 

elimination

Toxico-
dynamics

For example: effects 
across levels of 

biological 
organization

Bioavailability

Adapted from: Anderson & Hillwalker, Ecotoxicology Bioavailability, Elsevier 2008

CURRENT DEVELOPMENT IN SUPERFUND PROJECT: 
BRIDGES
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BEYOND CHEMICAL ANALYSIS…
CONCERN ABOUT LACK OF TRIBAL SPECIFIC INFORMATION

 Exposure dose (exposure concentration)
 Chemical mixtures
 Predicting environmental fate

 Advantage not to “lump” bioavailable processes
 Insight will depend on isolating processes

 Integration of space-time into health risk framework
 Ambient rough estimate
 Bio-monitoring transient estimate

 Multi-media (water, air, …)
 Tribal specific locations, unique activities

 Spatial and temporal questions well suited to technology
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PASSIVE SAMPLING DEVICE
ADEQUATE BIOLOGICAL SURROGATE

LFTs are polyethylene membranes that, similar to cell membranes, 
passively uptake freely dissolved (bioavailable) hydrophobic 
compounds.

Cell MembraneLFT Membrane
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WATER PASSIVE SAMPLING DEVICES DEPLOYED
AT SUPERFUND SITES

 PSD theory: our LFTs are constructed of sealed polyethylene lay flat tubes which 
represent an organic lipid membrane.  Like a membrane, LFTs discriminate against 
particulate bound material.  As in situ time integrative passive samplers, LFTs may 
be deployed for extended periods of time to sequester contaminants. This 
overcomes potential issues such as detection limits, bioavailable fraction 
collection and fluctuating contaminant concentrations.
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BRIDGES: REDUCE EXPOSURE UNCERTAINTY BY
ANALYZING BIOLOGICAL RESPONSES
BRIDGES EXTRACTS WITH BIOASSAY MODELS (ZEBRAFISH, AMES, ETC)
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Beyond Chemical Analyses: Bio-Analytical Tools
Tribal Community Chemistry Data Needs

Passive 
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BioassaysSources, Fate
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concentration

Space and Time-
integrated flux

Sample Enrichment

Personnel 
Exposure or 
Organism 
Exposure
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Beta Test Air Passive Sampler



TRIBAL COMMUNITY CHEMISTRY DATA NEEDS
BUILDING KNOWLEDGE, FILLING DATA NEEDS

 Beta Testing:
 Deploy and 

Validate PSD at 
Swinomish field sites
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HOW TO MAKE IT HAPPEN…

 Good communication
 Identify field sites of interest 

to Swinomish Tribal 
Community

 Set-up BETA test field sites
 “Hope” sites are not bulldozed 

 Stay tuned to PART 2
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Lane Tidwell, Environmental and Molecular 
Toxicology Graduate Research Associate, 
Oregon State University. Deploying a Beta 
Version of the passive sampler in the Gulf of 
Mexico, 2010.



HOW TO MAKE IT HAPPEN…
TRIBAL COMMUNITY INTEREST

 Jamie Donatuto & Anna 
Harding –drive the IRB 
process
 Previous expertise critical 

 Material and Data Sharing 
Agreement
 Ownership
 Data access, security
 Confidentiality
 ….
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BUILDING COLLABORATIONS & TRAINING
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Post Swinomish “leveling” project
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BUILDING CAPACITY

 Train Swinomish staff to 
deploy and retrieve PSD

 Develop sampling strategy 
and pilot field exercise

 Full chain of Custody, Full 
Quality Assurance

 Technical skills for trace 
residue environmental 
sampling 20
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INTEREST IN PASSIVE SAMPLING DEVICES
PSD PROVIDED TO SBR RESEARCHERS UPON REQUEST

 Passive Sampling Devices Attributes:
 sequesters specific fraction (dissolved, bioavailable)
 comparative data rapidly developing
 iterative (captures episodic events)
 composite without mechanical equipment or on-site 

power requirements
 no seasonal issues with PSD compared w/ 

organisms
 very low detection limits possible with relative 

analytical ease
 minimizes decomposition or chemical change 

transport/storage
 does not lump biological processes
 Less expensive
 Easier to replicate spatially
 Greener technology
 adequately mimics biological
 not as many negatives as organisms with more 

positives than grabs…
 in-situ assessment of environmental contaminants 

that are most biologically relevant
 have ability to use in bio-assays
 easily able to do exposure concentration dependent 

bio-assays

 Using PSDs for Risk 
Assessment

 Advantages
 Inexpensive
 Easy to analyze
 Site specific
 Bio-available fraction
 No metabolic activity
 Nondestructive
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