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Thank you Judges, Hosts and Volunteers! 
 
 
 

Dave Albrecht Concordia University 
Rochelle Auran Forest Grove Community School 
Meghan Ballard SOLV 
Raymond Bard University of Portland 
Quintin Bauer SOLV 
Bernie Bonn Environmental Chemist 
John Brandsberg Metro 
Judy Bufford AquaBuff Consulting 
Alexandra Cyril DEQ 
Bill Feddeler WaterFed - Science Education 
Kristel Fesler City of Hillsboro 

Megan Hanson 
City of Portland, Bureau of Environmental 
Services 

Scott Hinderman THPRD 
Walt Hollands Grant High School 
Rich Hunter Clean Water Services 
Megan Hutton Metro 
Roy Iwai Multnomah County Road Services 
Jeffrey Kee The Freshwater Trust 
Chris Kondrat Volunteer Instructor 
Ann Levine DEQ 
Torrey Lindbo City of Gresham 
Eric Lindstrom Author 
Colin MacLaren Parametrix 
Jim Martin Portland State University - Emeritus Faculty 

 
 
 

List Continued on Back Page 
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8:30 AM 
Registration  

Buckley Center Auditorium 
Check-in, Students set up posters 

 
9:10 AM 

Welcome and Introductions  
Buckley Center Auditorium 

 
9:35 AM 

Oral Presentations  
Franz Hall Seven Concurrent Sessions  

Room assignments-Pages 6-12 
 

11:00 AM 
Poster Presentations  

Franz Hall 
Abstracts-Pages 14-38 

 
11:55 AM 

Keynote Address 
Why Study Urban Ecology? 

Alan Yeakley, Associate Professor 
Environmental Science & Management 

Portland State University 
Buckley Center Auditorium, Pages 4-5 

 
12:20 PM 

Evaluations and Door Prizes  
Buckley Center Auditorium 

 
12:30 PM 
Adjourn  

Thank You for Joining Us! 
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KEYNOTE ADDRESS 
Alan Yeakley 
Associate Professor 
Environmental Science & Management 
Portland State University 

Biography:   
After earning his 
Ph.D. in 
environmental 
science from the 
University of 
Virginia in 1993, 
Alan arrived in 
Portland in 1994 to 
help found an 
undergraduate 
program in 
environmental 
studies at PSU.  

Since then, Alan has taught hundreds of undergraduate 
environmental science students at PSU; in his field labs, he takes 
his students to Forest Park to study how forest ecosystems work, 
including aspects of hydrology, soil, plant ecology and nutrient 
cycling.  Alan also worked in the late 1990s to help found a 
masters program in environmental science at PSU; he has since 
has mentored over a dozen graduate students as they completed 
their masters and doctoral degrees.  Many of Alan’s students have 
published their theses in peer-reviewed journals, and they 
routinely have gone on to successful careers in public agencies, 
consulting firms and academic institutions.  Alan is a three time 
recipient of the John E Allen outstanding teaching award at PSU, 
and is also a founding member of the Urban Ecosystem Research 
Consortium (UERC) for Portland/Vancouver.  Additionally, Alan is 
a member of the editorial board of the international journal 
Écoscience and is a gubernatorial appointee to the Independent 
Multidisciplinary Science Team (IMST) for the State of Oregon. 
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KEYNOTE ADDRESS  
 

 
Why Study Urban Ecology? 
 
As recently as 20 years ago, the phrase “urban ecology” 
would have struck many as an oxymoron.  Ecologists 
traditionally studied “natural” systems, and urban areas were 
considered anything but natural.  Yet, with a majority of the 
world’s population living in urban areas, and people 
continuing to migrate to cities, we have begun to realize how 
crucial it is to better understand and manage environmental 
quality even in our densest urban zones. 
 
My own research began with the U.S. Forest Service in 
remote areas of western North Carolina near the Smokey 
Mountains.  We worked to better understand principles of 
forest ecology and hydrology.  Coming to Portland, however, 
it became clear how little was known about urban ecology 
and how interesting it would be to investigate urban 
ecosystems.  My graduate students and I began studying 
riparian ecology and nutrient cycling in urban watersheds in 
the Portland area over ten years ago, and this work has 
expanded into studies of urban wetland management as 
well. 
 
My goal in this talk is to share some of the lessons we’ve 
learned from our study of urban ecosystems.  I’ll talk about 
some Portland experiences as well as about visits to cities in 
Argentina and China.  We’ve run into some surprises along 
the way, and I hope to share a few of those with you. 
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ORAL PRESENTATIONS  
Franz Hall, Room 6 

 
Manijeh Caldwell 

Portland State University Senior Capstone Student 
 

 

Did the Removal of the Lombardy Poplar Trees at 
THPRD Main Campus in Washington County Have a 
Negative Effect on the Tributary that Runs through the 
Same Property?  

Westview High School 
Beaverton, OR 
Debbie Cooper 

 
The Correlation Study of the Effects of Outflow fro m 
Bethany Lake on Macroinvertebrate Diversity  

Westview High School 
Beaverton, OR 
Debbie Cooper 

 
A Turbid Winter: How did the 2008/2009 Winter Weath er 
Affect the Turbidity of Eagle Creek at Bonnie Lure Park                                              

Estacada High School 
Estacada, OR 

Elizabeth Reichle 
 

The Effects of Riparian Area on Surrounding Macros  
Estacada High School, 

Estacada, OR 
Elizabeth Reichle 

 
Changes in Water Quality in the Lower Clackamas Riv er 

Watershed 
Clackamas High School 

Clackamas, OR 
Andrew Gilford 
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 ORAL PRESENTATIONS  
Franz Hall, Room 15 

 

Ben Campbell  
Portland State University Senior Capstone Student 

 
The Effects of Fertilizers and Nearby Construction on 
the pH, Alkalinity, and Turbidity Levels of Rock 
Creek/Bethany Lake 

Westview High School 
Beaverton, OR 
Debbie Cooper 

 
The Changes and Effects of Dissolved Oxygen and 

Temperature Above and Below the Outflow of Bethany 
Lake into Rock Creek.                                              

Westview High School 
Beaverton, OR 
Debbie Cooper 

 
Has Recent Urbanization behind Bethany Lake Affecte d 

Nutrient Levels in Rock Creek below Bethany Lake? 
Westview High School 

Beaverton, OR 
Debbie Cooper 

 

Riparian Restoration Effects on Water Chemistry at 
Willow Creek Nature Park 

Westview High School 
Beaverton, OR 
Debbie Cooper 

 

The Effect of an In-stream, Man-made Lake on the Wa ter  
Quality of the Stream 

LaSalle High School 
Milwaukie, OR 
Georgi Bruning 
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ORAL PRESENTATIONS  
Franz Hall, Room 26 
 

Kristine Sherman  
Portland State University Senior Capstone Student 

 
 

Wetlands at Johnson Creek: A Study of Permeation 
Westview High School 

Beaverton, OR 
Debbie Cooper 

 
The Effects of Land Use on Water Quality Factors in  

Johnson Creek and Dairy Creek for Salmonid 
Development 

Westview High School 
Beaverton, OR 
Debbie Cooper 

 
Effects of Stream Habitat Structure and Substrate o n 

Macroinvertebrate Populations 
Westview High School 

Beaverton, OR 
Debbie Cooper 

 
Common Areas and their Effects on pH and Alkalinity  

Westview High School 
Beaverton, OR 
Debbie Cooper 

 
Effects of Leona Lake and Kellogg Lake on Kellogg 

Creek 
Clackamas Web Academy 

Clackamas, OR 
John Grant 
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ORAL PRESENTATIONS  

Franz Hall, Room 34 
 

Leah Chambers  
Portland State University Senior Capstone Student 

 
 

History Shaping Johnson Creek 
David Douglas High School 

Portland, OR 
Stacey Barber 

 
How Does Turbidity Affect Crayfish and Other 

Macroinvertebrates? 
Alpha High School 

Gresham, OR 
Michael Lancaster 

 
The Effect of the THPRD Main Campus on the Chlorine  

Content in a Tributary to Willow Creek as it Flows 
through the Main Campus 

Westview High School 
Beaverton, OR 
Debbie Cooper 

 
The Correlation between Population Density and an 
Area's Likelihood for its Streams to Contain Traces  of 
Lead 

Westview High School 
Beaverton, OR 
Debbie Cooper 

 
The Effects of Increased Overflow Due to Precipitat ion, 

on Johnson Creek's Nutrient and E. coli Levels at 
Commonwealth Lake 

Westview High School 
Beaverton, OR 
Debbie Cooper 
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ORAL PRESENTATIONS  
Franz Hall, Room 206 
 

Josh Roach  
Portland State University Senior Capstone Student 

 
An Analysis of Phosphorus Levels along Crystal 

Springs Creek 
Cleveland High School 

Portland, OR 
Serena Talcott 

 
Turbidity along Crystal Springs Creek:   A Look at 
Ponds, their Duck Populations, and Their Affect on 

Turbidity 
Cleveland High School 

Portland, OR 
Serena Talcott 

 
The Correlation between Nitrate Nitrogen and 

Orthophosphorus and HBI/PTI Scores in Streams of 
Washington County 

Westview High School 
Beaverton, OR 
Debbie Cooper 

 
Does Bethany Lake's Outflow Affect E. coli Levels 

Found in Rock Creek, above and below the Outflow 
Culvert from Bethany Lake? 

Westview High School 
Beaverton, OR 
Debbie Cooper 

 
The Effect of Land Use on E.coli Levels 

Clackamas High School 
Clackamas, OR 
Andrew Gilford 
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ORAL PRESENTATIONS  
Franz Hall, Room 214 

 

Roman Muroff  
Portland State University Senior Capstone Student 

 
 
 
 

The Effect of Streamflow on the Turbidity of Johnso n 
Creek 

Cleveland High School 
Portland, OR 

Kimberly Crowell 
 
 

The Effect of Crystal Springs Creek on the Nitrate Levels 
of Johnson Creek 
Cleveland High School 

Portland, OR 
Kimberly Crowell 

 
Waterfowl and its Effect on E-coli Levels 

Westview High School 
Beaverton, OR 
Debbie Cooper 

 
The Effects of Rising Nitrate Nitrogen Levels in Ro ck 

Creek Due to the Overflow from Bethany Lake 
Westview High School 

Beaverton, OR 
Debbie Cooper 

 
The Effect of Turbidity on E. coli Levels in the 

Clackamas Watershed  
Clackamas High School 

Clackamas,OR 
Andrew Gilford 
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ORAL  PRESENTATIONS 

Franz Hall, Room 223 
 

Frederike Eyster 
Portland State University Senior Capstone Student 

 
 
 
 
 

The Effects of Roadway Bridges on Stream Turbidity,  
Temperature, Dissolved Oxygen, and Biochemical 

Oxygen Demand 
Westview High School 

Beaverton, OR 
Debbie Cooper 

 
The Effect of Centex Construction on Water Quality 

Westview High School 
Beaverton, OR 
Debbie Cooper 

 
The Effect of Restoration on Water Quality and Sens itive 

Insect Populations 
Wilsonville High School 

Wilsonville, OR 
Jim O’Connell 

Springbrook Creek Turbidity 
Lake Oswego High School 

Lake Oswego, OR 
Jonathan Oltmans 
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Abstracts 
 
Alpha High School  
 Michael Lancaster   ………………………. 14 

Clackamas High School  
 Andrew Gilford   ………………………. 14 

Clackamas Web Academy 
 John Grant  .....................................16 
 
Cleveland High School  
 Kimberly Crowell       ………………………16 

Cleveland High School  
 Serena Talcott   ….…………………….18 
  

David Douglas High School  
 Stacey Barber           ….………………… . 20 

Estacada High School   
 Elizabeth Reichle    ……….……….…… .. 21 

Forest Grove High School  
 Cherie Kinnersley …………………………22 
 
Lake Oswego High School  
 Jonathan Oltmans …………..……………..23 

LaSalle High School   
  Georgi Brunning ………….…………….  24 
   

Westview High School  
 Debbie Cooper …………………………25 

Wilsonville High School  
 Jim O'Connell ………………..………..37 
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STUDENT ABSTRACTS 

 
How does Turbidity Affect Crayfish and Other 
Macroinvertebrates? 
 
Oral and Poster 
Alpha High School, Gresham, OR 
Michael Lancaster 
 

Our class has been studying the Johnson Creek Watershed. We 
broke into teams and each team did different tests. There were 
many differences. One of the tests we did was turbidity. Turbidity 
is the measurement of the cloudiness of the water. 
Our class finally chose to focus on turbidity and its effect on 
macroinvertebrates because crayfish and other wildlife depend on 
the low turbidity level of the water. How can they hunt, eat, mate, 
find shelter, or swim if the water is too murky? By using past data 
and the data we collected on our trip, we will be sure to find out. 
 
Changes in Water Quality in the Lower Clackamas Riv er 
Watershed 
 
Oral and Poster 
Clackamas High School, Clackamas, OR 
Andrew Gilford 
 

The lower Clackamas River is a rapidly urbanizing area within the 
METRO region.  Small tributary streams to the Clackamas River 
have been monitored on an ongoing basis for the last several years.   
Looking at present and past water quality data, we can see that 
trends differ depending on what parameter and what streams are 
analyzed.  These differences are most likely due to differing land-
uses on the affected streams.   
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STUDENT ABSTRACTS 
 
The Effect of Turbidity on E. coli Levels in the 
Clackamas Watershed        
 
Oral and Poster 
Clackamas High School, Clackamas, OR 
Andrew Gilford 
 

We monitored several streams throughout the Clackamas 
watershed to see how the E. coli relates to the turbidity levels. We 
predicted that since E.coli are mostly attached to fecal material, as 
turbidity increased the bacteria levels would increase as well.  
Through our research we found out that the E. coli and the 
turbidity do not always affect each other. There is a weak 
connection, but not a consistent one.   
 
The Effect of Land Use on E.coli Levels 
 
Oral and Poster 
Clackamas High School, Clackamas, OR 
Andrew Gilford 
 

Bacteria samples taken 
from over 30 different 
streams for the last 
three years were 
analyzed to determine 
patterns relating to land 
use.  It was predicted 
that samples taken from 
streams flowing through 
agricultural areas would 
have the highest 
bacteria levels, while 

rural residential areas would have the lowest.  While individual 
agricultural areas had the highest levels, there was no consistent 
pattern on average.   
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STUDENT ABSTRACTS 
 
Effects of Leona Lake and Kellogg Lake on Kellogg 
Creek 
 
Oral and Poster 
Clackamas Web Academy, Clackamas, OR 
John Grant & Darrell Winterbourne 

Does the effect of a lake at the 
headwater and a lake at the 
mouth alter the physical and/or 
chemical attributes of the water 
in Kellogg Creek?  We analyzed 
water samples from five sites 
along the four mile passage 
between the headwaters of the 
creek at Leona Lake to mouth at 

Kellogg Lake.  Do these lakes have a storage, or neutralizing effect 
on water chemistry?   

The Effect of Stream Flow on the Turbidity of Johns on 
Creek 

Oral and Poster 
Cleveland High School, Portland, OR 
Kimberly Crowell 
 

Johnson Creek is the largest creek in the Portland Metro area 
running 26 miles from its headwaters in Boring, Oregon to its 
confluence with the Willamette River.  Along its span, Johnson 
Creek meets up and combines with multiple creeks. Our test sites 
are upstream and downstream of the confluence of Crystal Springs 
Creek with Johnson Creek.  We were interested in the effects of 
streamflow on turbidity because Johnson Creek commonly 
experiences flooding. From our data and observations we conclude 
that there is a connection between streamflow and turbidity levels 
in Johnson Creek. Both parameters are affected by the seasonal 
increase in precipitation and the additional streamflow discharge of 
Crystal Springs Creek. 
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STUDENT ABSTRACTS 
 

The Effect of Crystal Springs Creek on the Nitrate Levels 
of Johnson Creek 

Oral and Poster 
Cleveland High School, Portland, OR 
Kimberly Crowell 
 

Crystal Springs Creek comes to a confluence with Johnson Creek 
at Johnson Creek Park. Through analysis of past SWRP data, we 
know that Crystal Springs Creek historically has had high nitrate 
levels. We therefore hypothesized that the nitrate levels of Johnson 
Creek would increase downstream of this confluence. We tested 
the nitrate levels upstream and downstream of the confluence of 
Crystal Springs Creek and found consistently higher 
concentrations of nitrate downstream. 
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STUDENT ABSTRACTS 

An Analysis of Phosphorus Levels along Crystal 
Springs Creek 

Oral and Poster 
Cleveland High School, Portland, OR 
Serena Talcott 
 

Crystal 
Springs 
Creek is fed 
by an 
underground 
spring that 
surfaces in 
Reed 
Canyon. It 
only travels a 
few miles 
before 
merging with 
Johnson 

Creek,  but along its route it covers a diverse range of territory.  
Because of this, many of the creek's parameters fluctuate between 
locations and seasons.  Phosphorus is a nutrient, naturally 
occurring and necessary for all living things.  Many important 
molecules within cells contain phosphorus - bones, DNA, ATP.  
Rocks can weather and add phosphorus to a stream, it can blow as 
dust or it can be added through fertilizers, detergents, pesticides 
and sewage.  High levels of phosphorus can cause algae blooms 
and decrease dissolved oxygen.  The phosphorus values at our 
SWRP sites stayed pretty consistent through the 08-09 school year, 
so we decided to look at some other locations along the stream. We 
will look at the land uses surrounding the testing sites and their 
potential impact on phosphorus levels.  Our hypothesis is that the 
phosphorus levels will be high closest to the source, because the 
water will emerge from underground naturally high in phosphorus 
but will decrease as it flows downstream. 
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Turbidity along Crystal Springs Creek:  A Look at 
Ponds, Their Duck Populations, and Their Affect on 
Turbidity 
 
Oral and Poster 
Cleveland High School, Portland, OR 
Serena Talcott 

 
Duck populations and their waste have the ability to warm up 
bodies of water when particles in the stream absorb sunlight.  
Turbidity also affects visibility and photosynthesis.  Along Crystal 
Springs Creek, the large duck pond in Westmoreland Park appears 
to have high levels of turbidity due to a large population of ducks 
and many people gathering often to feed them.  We compared the 
turbidity in this duck pond with another duck pond upstream.  We 
hypothesize that the Rhododendron Garden will have lower 
turbidity than the Westmoreland Park duck pond, because it is less 
impacted by humans and ducks.  Our recommendation to Portland 
Parks is to prioritize removal of the duck   
pond in the middle of this park. 
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STUDENT ABSTRACTS 
 
History Shaping Johnson Creek 
Oral and Poster 
David Douglas High School, Portland, OR 
Stacey Barber 

 
Johnson Creek begins with its headwaters in the Cascade foothills 
near Cottrell, Oregon and runs twenty-five miles to Milwaukie 
where it flows into the Willamette River.  Johnson Creek meanders 
through many urban areas such as Gresham, Sellwood, and much 
of southeast Portland.  Development along Johnson Creek began in 
1848 when the town of Milwaukie was founded.  The first sawmill 
was built along the shorelines of the creek leading to the first 
pollution of the stream.  This first sawmill led to the boom in 
development along the stream and the pollution of the creek began 
to increase.  Johnson Creek also has a high rate of flooding 
frequency at regular intervals.  Every other year the creek floods 
into nearby yards, roadways and commercial areas collecting and 
transporting large amounts of debris and chemicals.  In the 1930s 
the Works Progress Administration attempted to control and 
prevent flooding by straightening the creek and lining the shores 
with stone and placing concrete walls along the banks.     
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STUDENT ABSTRACTS 

A Turbid Winter: How Did the 2008/2009 Winter Weath er 
Affect the Turbidity of Eagle Creek at Bonnie Lure Park?  

Oral and Poster 
Estacada High School, Estacada, OR 
Elizabeth Reichle 

 
Freak winter storms with record breaking snow fall caused a 
massive amount of water to be introduced into the streams when 
the snow thawed. The excessive amount of water caused the 
streams to rise, powerfully ripping through the banks and stream 
beds. Higher turbidity levels caused by seasonal stream flow 
increased sediment in the water. Higher levels of turbidity can alter 
aquatic wildlife habitat. The winter weather of 2008/2009 caused 
observable erosion along the banks leading to higher turbidity than 
previous years.   
 
The Effects of Riparian Area on Surrounding Macros 
 
Oral and Poster 
Estacada High School, Estacada, OR 
Elizabeth Reichle 

 
The purpose of this project is to 
compare the riparian area, and 
the stream bed of Bonnie Lure 
and Eagle Fern Park on Eagle 
Creek to decide its effects on 
macroinvertebrates.  Erosion and 
development were a large factor 
at Bonnie Lure.  On the other hand, Eagle Fern Park is a prime 
example of a mature forest with multiple nurse logs and stream 
debris.  We know that shade is required for a healthy stream and 
environment, providing more biodiversity in the area.  In 
conclusion our hypothesis is that a greater shade cover and a 
higher percentage of rocks in the surrounding riparian area and 
stream bed, the higher the biodiversity of macros in the area. 
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The Effect of Nitrates on Dissolved Oxygen Levels i n 
Gales Creek and Isaac Walton Park 
 
Poster 
Forest Grove High School, Forest Grove, OR 
Cherie Kinnersley 
 

Our research is designed to examine the effects of nitrates on 
dissolved oxygen levels. We observed two sites of the same 
stream; one located in the secluded countryside and one 
downstream from suburban development. Our 2009 data shows, 
the town does not significantly increase the nitrate concentration 
enough to adequately suggest a relationship between the two 
variables. 

 
The Effect of Stream Flow on Habitat for Macro-
invertebrates   
 
Poster 
Forest Grove High School, Forest Grove, OR 
Cherie Kinnersley 
 

In our study we are 
researching the effects 
of stream flow on the 
habitat of macro-
invertebrates. There 
was a fair amount of 
diversity in species 
due to the various 
living conditions. We 
observed two sites 
including the B-street 
Bridge and Isaac 
Walton Park. We have 
compared data from previous years to each respective site and have 
concluded that there was a direct correlation between stream flow 
and habitat.  
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STUDENT ABSTRACTS 
 
How has Planting Affected the Water Content in the Soil 
at Gales Creek?  
 
Poster 
Forest Grove High School, Forest Grove, OR 
Cherie Kinnersley 
 

The purpose of our research was to test the water density of the 
soil at two sample sites at rippling waters along Gales Creek. We 
randomly collected soil samples along two transects at different 
sites. Site 1 had little vegetation with no trees nearby, while Site 2 
had a canopy as well as new trees, recently planted by the local 
watershed council. The planting of trees and other vegetation has 
affected the soil and water content by stabilizing and reducing 
stream aggradations, flooding and loss of water quality. 

Springbrook Creek Turbidity 
Oral and Poster 
Lake Oswego High School, Lake Oswego, OR 
Jonathan Oltmans 
 

For our study we decided to look 
at the past 7 years of data, 
measuring the turbidity from 
Springbrook creek to see if there 
were any trends in the turbidity 
levels. The Oregon water quality 
standard for turbidity is that there 
can be no more than a ten percent 
cumulative increase in the natural 

stream turbidity. Data from 2000 to 2007 does show an upward 
trend in the turbidity levels in Springbrook creek, although we 
think that some of the major outliers could be because of rainy 
days or other natural occurrences because the stream was only 
tested a couple of times per year. The increase could also be 
because of construction and restoration work happening near some 
sites at Springbrook creek in order to improve water quality 
standards. The work included construction of a new high school  
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building, and putting in plants that would stabilize the banks of 
Springbrook creek to prevent erosion.  It could be that the turbidity 
levels went up because of the construction but will slowly decline 
now that the construction has ended and all of the plants are in 
place.  
 
The Effect of an In-Stream, Man-made Lake on the Wa ter 
Quality of the Stream. 
 
Oral and Poster 
LaSalle High School, Milwaukie, OR 
Georgi Brunning 

 
Trillium Creek runs through 
the Orchards Lake subdivision.  
During construction the creek 
was widened into a lake as a 
feature of the neighborhood.  It 
is surrounded by a park and the 
water exits the lake at the 
opposite end to reform the 
creek.  The lake has a fountain 
in the middle to aerate the 
water. The purpose of this study was to investigate the impact of 
the man-made lake on the water quality of the creek. The creek 
water was tested at a point before it entered the lake and again after 
it exited the lake.  The test included pH, temperature, dissolved 
oxygen, turbidity, conductivity, ammonia nitrogen, nitrate 
nitrogen, soluble reactive phosphorus, total phosphorus, chlorine, 
total suspended solids and E. coli.  The testing was completed one 
day in October and again one day in April. Test results show that 
the presence of the lake has a negative impact on the water quality 
of the stream. 
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STUDENT ABSTRACTS 
 
Has Recent Urbanization behind Bethany Lake Affecte d 
Nutrient Levels in Rock Creek below Bethany Lake? 
 
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 
 
When present in excess, ammonia nitrogen, nitrate nitrogen, total 
phosphorus, and orthophosphorus can cause disturbance to a 
watershed. Disturbances include eutrophication and harm to fish 
and other aquatic organisms. These four chemicals come from 
natural as well as anthropogenic sources such as agricultural and 
residential runoff containing fertilizers, cleaning products, and 
untreated waste-water. Bethany Lake is a small man-made lake 
sitting among housing developments, agricultural land, and a 
number of recreational fields. The samples were collected from 
Rock Creek, a point downstream from Bethany Lake which 
receives overflow from the lake.  After comparing the 
concentrations of ammonia nitrogen, nitrate nitrogen, total 
phosphorus, and orthophosphorus over the course of a 5 year 
period including 2007, the year Bethany Lake housing 
development was constructed, there appears to be no significant 
changes in nutrient levels that would effect water quality or 
compromise macroinvertebrate health. 
 
The Effects of Rising Nitrate Nitrogen Levels in Ro ck 
Creek Due to the Overflow from Bethany Lake 
 
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 
 

Nitrate nitrogen is an essential nutrient for plant growth and is a 
vital ingredient in fertilizers, yet excessive nitrate levels in streams 
or lakes can cause excessive algal blooms and increases normal 
plant growth. Data collected between 2005 and 2007 indicate that 
nitrate levels in Rock Creek, both above and below the outflow 
waterfall from Bethany Lake, have remained consistent. However,  
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STUDENT ABSTRACTS 
 
Fall 2008 data shows that nitrate levels above Bethany Lake have 
increased significantly. Excessive run-off from nearby manicured 
residential lawns and the golf course greens could be the cause of  
these higher nitrate levels. Our conclusion found that nitrate levels 
in Rock Creek were not affected by the Bethany Lake outflow.   
 
The Effects of Increased Overflow Due to Precipitat ion 
on Johnson Creek's Nutrient and E. coli Levels at 
Commonwealth Lake 
 
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 
 

Commonwealth Lake 
constantly flows into 
Johnson Creek, a 
channelized stream running 
perpendicular to this urban 
water body. During the 
months of October and 
April, precipitation can 
increase the lake’s flow 
into the stream. Animal 
waste and urban runoff are 

both present in Commonwealth Lake. Water quality is taken at two 
sites on the stream, one above the overflow and one below. We 
assessed past years' data for E. coli, nitrate nitrogen and ortho-
phosphorus, as well as precipitation records for these dates. We 
concluded that the amount of overflow from Commonwealth Lake, 
due to increased precipitation, diluted the E. coli concentrations for 
the downstream site while increasing the levels of nitrate nitrogen. 
However, precipitation did not affect ortho-phosphorus 
concentrations. 
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STUDENT ABSTRACTS 
 
Did the Removal of the Lombardy Poplar Trees at 
THPRD Main Campus in Washington County Have a 
Negative Effect on the Tributary that Runs through the 
Same Property? 
 
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 
 

The Lombardy Poplar trees along a tributary to Willow Creek as it 
flows through the Tualatin Hills Parks & Recreations District main 
campus used to provide the stream with bank stabilization, shade, 
and healthy water chemistry. Before clear cutting, many of the 
Poplar trees by the bank shaded the water and provided detris to 
macroinvertebrates in the stream. After the trees were removed in 
the fall of 2008, erosion took place leading to increase 
sedimentation and higher turbidity. Through collection of past and 
present, SWRP and Clean Water Services data, it was determined 
that dissolved oxygen and alkalinity levels decreased as well. 
Without the Lombardy Poplar trees the stream's water quality and 
riparian health is being affected. The conclusion of this study is 
that trees be planted where the Lombardy Poplar trees were 
removed. It is crucial that needed action is to be taken to minimize 
clear cutting of trees near streams as it affects the watershed as a 
whole. 
 
Common Areas and Their Effects on pH and Alkalinity  
 
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 

 
Johnson, Dairy, and Gales creeks are three streams in the Tualatin 
watershed representing respectively residential, industrial, and 
agricultural sites. Effects of rainfall on pH and Alkalinity in 
residential, industrial, and agricultural sites were expected to 
increase levels based on runoff of fertilizer or industrial waste with 
the agricultural site expected to possess the most variation. The pH  
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and Alkalinity values were tested at each site, with Johnson Creek 
a representative of a residential area, fount to have a PH of 7.3 and 
an Alkalinity average reading of 77 mg/L. Dairy Creek, an 
industrial area very close to Masterbrand Cabinets, had an average 
pH of 7.0 and an Alkalinity in of 40 mg/L. Gales creek, a 
watershed surrounded with agriculture, was tested and had a pH of 
7.5 and an Alkalinity average of 48 mg/L. Comparative data 
suggests that the runoff of fertilizers in  the agricultural area has 
caused the more basic readings of Gales Creek. 
 
 
The Correlation Study of the Effects of Outflow fro m 
Bethany Lake on Macroinvertebrates’ Diversity 
 
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 

 
Stream habitats are sensitive to environmental pressures imposed 
by humans. The outflow of Bethany Lake into Rock Creek may be 
such an example. Water levels and the overspill structure from 
Bethany Lake to Rock Creek affects the streamflow and 
consequently, dissolved oxygen levels in the creek. 
Macroinvertebrate health and diversity are affected by several 
facets, including streamflow and dissolved oxygen levels,  
However, this study found to no correlation to macroinvertebrate 
diversity. This may be the result from several confounding factors, 
including excess nutrient levels, turbidity, habitat quality or from 
errors in collected data.  
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Riparian Restoration Effects on Water Chemistry at 
Willow Creek Nature Park 
 
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 

 
Willow Creek Nature 
Park has recently gone 
through a riparian 
restoration. Invasive 
plants were removed 
and replaced with 
native trees and shrubs 
that provide shade for 
the stream channel. 
This helps the riparian 
zone by getting rid of 
plant species that 
prevent the growth of 

native plants. Invasive species also have shallow root systems that 
allow more soil erosion, causing the water chemistry of the stream 
to change. This project was created to address issues within the 
riparian zone of the creek and to improve poor water quality. Data 
collected from the SWRP website before (Fall 2004) and after (Fall 
2007) the restoration was compared to find any positive changes in 
water chemistry. Changes were expected to occur in temperature, 
pH, turbidity, and dissolved oxygen. Riparian restoration brings 
water temperature down and dissolved oxygen to a more desirable 
range which is above 5.0 ppm. It also brings pH  
to a more neutral state which would also be the optimal range for 
aquatic organisms. These positive changes in water chemistry have 
provided a better environment for the organisms living in the 
streams and efforts should be made to restore other areas with poor 
water quality. 
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The Effect of the THPRD Main Campus on the Chlorine  
Content in a Tributary to Willow Creek as it Flows 
through the Main Campus 
 
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 

 
Chlorine is a key part of disinfecting many public pools, the 
THPRD pool being one of them. A tributary to Willow Creek runs 
through THPRD main campus. The pool at THPRD is no 
exception. The main objective of this experiment was to find the 
difference – if any – between the chlorine levels upstream versus 
the chlorine levels downstream. A comparison of the two sites on 
two separate days of spring 2009 showed a slight variation 
between chlorine levels. On one day the chlorine content had 
higher values downstream compared to the values obtained 
upstream. On another day chlorine content was slightly higher 
upstream than downstream, but the difference was much smaller 
than on the first day. It is concluded that THPRD does have an 
effect on the chlorine levels in Willow Creek at this time.  
 
Does Bethany Lake's Outflow Affect E. coli Levels 
Found in Rock Creek, above and below the Outflow 
Culvert from Bethany Lake? 
 
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 

 
Rock Creek and Bethany Lake are both bodies of water within the 
Tualatin River Watershed, Washington County. Bethany Lake is a 
man-made lake, which flows into Rock Creek via a overflow 
culvert structure about three feet high. The first site is about 200 
feet upstream from the culvert outflow of Bethany Lake; second 
site was about 60 feet downstream from the same culvert.; the third  
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site was the lake itself, directly above the culvert. A total of three 
samples were collected from each of the three sites this is 
including Bethany Lake. The three sites were sampled for E. coli 
levels to determine whether or not Bethany Lake is a factor on the 
E. coli levels in Rock Creek. It was concluded by the data that 
Bethany Lake has an influence on the levels of E. coli below the 
overflow culvert where Bethany Lake flows into Rock Creek. 
 
The Effect of Centex Construction on Water Quality 
 
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 

 
Bethany Lake, a manmade Lake, flows into Rock Creek in 
Washington County. During 2007, construction on Bethany Lake 
Estates began, which prior was riparian zone; currently it is 
residential land use area. It was predicted during the construction 
period that there would be an increase in total phosphorus and 
nitrogen. Samples were collected from the bank on the south side 
of Bethany Lake one year after the construction had ended. In 
October of 2007, total phosphorus had an average value of 0.15  
mg/L. After construction samples were collected in May 2009 
where the total phosphorus average value was 0.13 mg/L. The 
nitrate nitrogen value in October of 2007 was 0.04 mg/L. The 
study concluded that the levels of total phosphorous and nitrogen 
are deceasing as predicted following the residential construction 
development.
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The Effects of Fertilizers and Nearby Construction on 
the pH, Alkalinity, and Turbidity Levels of Rock 
Creek/Bethany Lake 
 
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 
 

Two activities that pose a threat to the Rock Creek watershed were 
studied in terms of pH, alkalinity, and turbidity: burgeoning 
construction along 185th in Washington County, and the use of 
fertilizers in nearby agricultural and recreational areas. Samples 
were collected at two locations along Rock Creek (one above the 
overflow from Bethany Lake and one below). At the collection site 
above the lake overflow, the stream flow is slower than the site 
below. This stream receives runoff from agricultural areas 
upstream as well as residential areas and a golf course near the 
collection site (Rock Creek Country Club). Bethany Lake is 
surrounded by a park with soccer fields on one side, and a 
neighborhood containing construction on the other. Analysis of 
data gathered between 2004 and 2009, indicates that runoff from 
these two areas have significantly affected the levels of pH, 
alkalinity, and turbidity in the Rock Creek Watershed.  
 
The Effects of Land Use on Water Quality Factors in  
Johnson Creek and Dairy Creek for Salmonid 
Development 
�
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 
 

The Effects of land use on water quality factors in Johnson Creek 
and Dairy Creek for salmonid development entails analyzing data 
collected from several water quality indices in an attempt to 
categorize the effects of different kinds of land use and 
development on Johnson Creek and the East Fork of Dairy Creek.   
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Johnson Creek is surrounded primarily with residential land use, 
while Dairy Creek is in a primarily agricultural location.  
Agricultural areas tend to have higher phosphate, nitrate, and 
ammonia levels; this fact is the basis for our research.  Water 
quality data from both creeks was investigated during Spring 2009 
and compared to ideal data for salmonid developmenmt.  The 
different parameters assessed were: pH, alkalinity, ammonia-
nitrogen, nitrate-nitrogen, total phosphorus, and turbidity.  It was 
found that the data collected from both Johnson Creek and Dairy 
Creek was significantly different in respect to the parameters of 
pH, alkalinity, ammonia-nitrogen, and total phosphorus, with 
Johnson Creek deviating further from the ideal data for salmonid 
development for each of the parameters. We believe that this 
suggests that land use may play a role in influencing water quality 
levels with respect to our chosen parameters, and thus the 
environment for salmonid development. 
 
The Effects of Roadway Bridges on Stream Turbidity,  
Temperature, Dissolved Oxygen, and Biochemical 
Oxygen Demand 
 
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 

 
In light of increased urbanization and integration of roads with 
streams, it is important to understand the effects of roadway 
crossings on waterways. This project looked at how the bridge at 
185th Avenue affected temperature, turbidity, dissolved oxygen 
(DO), and biochemical oxygen demand (BOD) on Rock Creek. 
Such factors were tested to determine the effects of the road, and 
its runoff, for any significant effects on the stream’s health. We 
tested samples 100 meters before and after the bridge and found 
that after the bridge, the water temperature slightly increased, the 
DO decreased, BOD decreased, and turbidity increased.   
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This project concludes that the bridge at 185th and Rock Creek had 
a negative effect on the stream’s quality. 
 
The Correlation between Nitrate Nitrogen and 
Orthophosphorus and HBI/PTI Scores in Streams of 
Washington County 
 
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 

 
Streams pick up nutrients from substrate, stormwater runoff, and 
detris. After periods of heavy precipitation the nutrient loads in the 
streams may be greater, depending on the nearby land use 
surrounding the streams’ riparian zone. All three of our selected 
sites (Rock Creek, Johnson Creek, and Willow Creek) flow 
through or near some agricultural area which uses fertilizers. 
Macroinvertabrates are good indicators of a streams overall health.  
The HBI and PTI scores will decrease as the level of nitrate 
nitrogen and ortho-phosphorous increases. Macroinvertabrates play 
a large role in the ecosystem because they are towards the bottom 
of the food chain, their health is vital to the overall health of the 
streams. 
 
Wetlands at Johnson Creek: A Study of Permeation 
 
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 

 
Johnson Creek flows through Johnson Creek Wetlands within 
Washington County. Water samples were taken along Johnson 
Creek both prior to and after its flow through the wetlands. Site 
one was sampled before entering the wetlands and site two was 
after Johnson Creek stream water passed through the wetlands.  
Instrumentations utilized were a colorimeter and turbidimeter. The 
purpose of this study was to identify and evaluate how  
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orthophosphorus, turbidity, and nitrate-nitrogen levels differed at 
the two sites. The research demonstrated that the water going 
through the wetlands, in terms of orthophosphorus and nitrate-
nitrogen, was improved compared to how it was before entering 
the wetlands. However, turbidity levels increased because of the 
slow flow that causes organic debris to be picked up and removed 
from the wetland into the flowing stream. It was concluded that the 
wetlands is working efficiently as a bio-filter for stream water 
quality. 
 
The Correlation between Population Density and an 
Area's Likelihood for its Streams to Contain Traces  of 
Lead 
 
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 

 
Streams monitored: General overview of rivers representing all 
thirty-six counties in Oregon with an emphasis on watersheds in 
Washington, Columbia, Lincoln, and Deschutes counties. In the 
110th congress, two bills were introduced addressing lead levels in 
watersheds: S.1181 the Lead Poisoning Reduction Act of 2007; 
and S.2244 the Lead Elimination, Abatement, and Poisoning 
Prevention Act of 2007. Both of these programs called for task 
forces to monitor and eliminate lead concentrations in urban zones 
(areas of high population density). Using data collected from the 
Green Media Toolshed, counties across the state of Oregon were 
surveyed for the percentage of streams in each county that were 
found containing traces of lead. They also reported the total output 
of lead by corporations in each county. Comparing this data with 
the number of people per square mile reported in the 2008 census 
for each county, it was found that population density has no real  
correlation to the amount of lead found in the county's water or to 
the amount of lead waste disposed of by a county. Therefore, both 
senate resolutions S.1181 and S.2244, which would place emphasis  
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only on the most populous metropolitan areas, would be ineffective 
in monitoring or controlling the amounts of lead in watersheds. 
 
Waterfowl and its Affect on E-coli Levels 
 
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 

 
Bethany Lake and Commonwealth Lake are man-made lakes in the 
Beaverton area. Both lakes have large waterfowl populations. 
Water E. coli levels are expected to fluctuate with the bird  
population and as the bird counts at Bethany Lake was 
considerably higher, higher E. coli levels should be observed. The 
E. coli testing found that there were more E. coli colonies at 
Commonwealth as opposed to Bethany.  This is significant because 
there was a definite difference of the amount of birds at each site, 
so the amount of waterfowl occupying the area increases the 
number of E-coli colonies. 
 
The Changes and Effects of Dissolved Oxygen and 
Temperature above and below the Outflow of Bethany 
Lake into Rock Creek 

Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 

 
Lakes have higher temperatures than streams because lakes have 
water that is standing still. Dissolved oxygen levels are usually 
lower in warmer water. Low DO decreases the quality of the water. 
There is a spot along Rock Creek as it flows through Washington 
County, where Bethany Lake flows into the stream. The data 
showed that the average temperature above the outflow of Bethany 
Lake was 14 degrees Celsius with an average DO of 12.4 mg/L. 
Below the outflow of Bethany Lake the average temperature was 
13 degrees Celsius while the DO was 13.6 mg/L. There was debris 
in the stream above the outflow of Bethany Lake possibly making  
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the water temperature higher because it impeded the flow. It’s 
important that temperature and DO levels don’t change 
dramatically in a stream so that biodiversity of macroinvertebrates 
can be demonstrated. 

Effects of Stream Habitat Structure and Substrate o n 
Macroinvertebrate Populations 
 
Oral and Poster 
Westview High School, Beaverton, OR 
Debbie Cooper 

 
Macroinvertebrates are important indicators of stream health. Their 
diversity and counts can be utilized as water quality indicators. 
They are most likely to thrive in sites with higher oxygen content 
and appropriate habitat. Using SWRP procedures, samples were 
taken in riffles, glides, and pools with silt/sand, and cobble/gravel 
along Johnson Creek in Washington County. Abundance and 
diversity of macroinvertebrates were then observed in each site. It 
was hypothesized that macroinvertebrates are most abundant in 
riffles, with cobble and gravel substrate, and least numerous in 
pools with sand and silt substrate. It was found that riffles with 
gravel and cobble substrate held the most macroinvertebrates, both 
greater in numbers and diversity. 
 
The Effect of Restoration on Water Quality and Sens itive 
Insect Populations  
 
Oral and Poster 
Wilsonville High School, Wilsonville, OR 
Jim O’Connell 
 
After 14 years of studying Boeckman Creek, our SWRP group has 
observed the steady improvement of this local stream. In 2006, 
major renovations of Boeckman Creek were launched including 
the removal of a culvert and the placement of a bridge, the 
introduction of native plants, and the replacement of silt with rock  
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on the stream bed. SWRP has been monitoring the effects this 
work has had on the number and diversity of macro invertebrates. 
It has been hypothesized that the renovations would eventually 
have a positive effect on Boeckman Creek’s macroinvertebrate 
population. Over the winter months, when water temperatures 
dropped, no macroinvertebrates were found during excursions to 
the field and no stoneflies were discovered.  A comparison was 
made between the ten year time period prior to this restoration and 
the three and a half years after the restoration took place; this data 
showed that restoration appears to be improving water quality at 
the site, but macroinvertebrate population data is inconclusive.  
This raises even more questions.  
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Student Watershed Research Project (SWRP) is a long-term 
riparian and aquatic monitoring program that couples watershed 

education with collection of high quality data. 

SWRP’s Mission:  
To develop awareness, knowledge, skills and commitment 

leading to responsible behavior and constructive actions with 
regard to water quality and watershed resources. 

 
Over the last 17 years SWRP has trained over 200 teachers and 
involved over 12,000 students in the long-term monitoring of local 
watersheds. The SWRP model enables non-scientists to collect 
high quality useful data which agencies may not have the resources 
to collect on their own.  SWRP provides technical assistance, 
resources and training: 
 
SWRP’s Manual: 

Riparian and Aquatic Ecosystem Monitoring:  
A Manual of Field and Lab Procedures, 4th Edition (2003) 

 
SWRP’s Workshop: 

Riparian and Aquatic Ecosystem Monitoring:  
A Technical Training Workshop  
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