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Project Description
Coastal waters, estuaries, and rivers are influenced by run-off originating from urban and agricultural regions within coastal watersheds.  Water quality monitoring programs can benefit from identifying useful tracers of sources of contamination within these regions, especially in large and dynamic ecosystems as typified by the Columbia River and the Columbia River Estuary. As part of the Coastal Margin Observation and Prediction (CMOP) program, we propose to investigate the potential for Optical Brighteners (OBAs) as a tracer of wastewater from urban centers in the Columbia River watershed. The Columbia River is a critical conduit for shipping and commerce, and therefore has a marked human influence on the ecology of the region. The overall goal of the REU research project is to validate a method of determining anthropogenic impact on local water systems and to identify urban activity by testing for OBAs that are discharged into the rivers via urban run-off.
OBAs are added to products such as laundry detergent, cleaning agents, and soap. A large portion can remain in discharged wastewater as dissolved compounds. The presence of OBAs can indicate the presence of wastewater and have been demonstrated to correlate with fecal coliform levels. OBAs are highly susceptible to adsorption; therefore they are removed by water treatment processes and their presence in rivers and streams may indicate ineffective water treatment. We propose to better quantify how OBAs may be distributed in the environment by investigating the potential variability in OBAs due to influences of salinity and turbidity as a first order investigation into understanding their distribution in the environment.
The three components of the project are: literature search and proposal preparation, lab experiments, and field research. The project will require periodic mini assessments and progress reports that are intended to help the student optimize the scope of the project. The final products will be a cohesive final presentation and a research report. The groundwork and parameters established by the REU student will be integrated and utilized into long-term research projects conducted in the Needoba-Peterson lab.
Research Activities

I. Research/investigation

The intern will:

- research the background information on OBAs, including methods, instrumentation, and previous applications 
- become familiar with the Turner Designs Trilogy fluorometer used to detect OBAs
-identify local water systems and design a field site collection strategy in the Portland metropolitan region
II. Lab Component

The intern will:

- examine the limits of detection and the range of concentrations that can be detected by the Turner Designs fluorometer.
- examine the variability of OBAs in some common household products
- examine sediment (turbidity) interactions on OBA measurements
- examine salinity effects on the measurement of OBAs
III. Field Component
The intern will:

- collect and extract water and sediment samples from designated field sites in the Portland metropolitan area
- participate in a CMOP research cruise on the R/V Barnes between July 9 – 15. During the cruise the REU student will assist in sample collection of biogeochemical and physical parameters related to water quality and have a chance to collect samples from the Lower Columbia River and Estuary to examine for the presence of OBAs. 
Projected Calendar and Assessment Points
Week 1: June 9th- June 15th 
· project overview

· collaboration/expectations

· begin background research

· introduction to lab, equipment, etc
Week 2: June 16th- June 20th

-    Lab investigation

-    Present research proposal at Needoba/Peterson lab meeting
Week 3: June 23rd- June 27th
· Lab investigation
Week 4: June 30th- July 4th
- Field site sampling and analyze data
- Present lab results in graphical format at lab meeting
Week 5: July 7th- July 11th
· R/V Barnes Cruise

Week 6: July 14th – July 18th 

· Barnes Cruise return on July 15th
· process cruise samples
Week 7: July 21st- July 25th
· processing cruise samples
· Present analyze cruise sampling data

Week 8: July 28th – August 1st 

· revisit field sites from Week 4 and analyze data
Week 9: August 4th – August 8th

- Data analyses, preparation of paper and presentation
Week 10: August 11th – August 15th
· Final Presentation, Paper, and Evaluation
