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INTRODUCTION 
  

The advanced water team program, supported by the WELL Project (Water and Energy 
Learning Lab), was developed for interested students to participate in research and monitoring 
programs on watersheds in our community while at the same time providing our partnering 
agencies with quality data on creeks and rivers in the region. Currently the high school level 
teams (grades 9-12) specialize in water quality, in-stream habitat/riparian assessment, well water 
testing and restoration assessment. Over the past 5 years we have expanded the program to 
include five middle school (grades 7-8) teams who participate in on-the ground riparian 
restoration projects. The goals of the program are to: 

•Develop and implement long-term watershed monitoring programs in collaboration with 
the Mckenzie Watershed Council and other local and state entities interested in protecting 
water resources in the community 

•Provide students with an in-depth understanding of the issues and current methodology for  
collecting high quality data related to water resource management   

•Develop and maintain a state-of -the-art water lab to support the program 

•Produce high quality, reliable data using small teams of students that are engaged 
throughout their time at high school (and in some cases middle school) 

•Tailor our programs to the needs of our partnering agencies 

•Serve as an outreach tool to private stakeholders to engage them in watershed protection 
and restoration work 

Financial Support for the Program 

The WELL Project (Water and Energy Learn Lab) is supported annually by the Springfield  
Utility Board (SUB), a public utility, that serves the City of Springfield, Oregon. Initially, the 
funding mechanism for the program was based on revenues generated by a portion of electrical 
bills collected from residents outside the city limits. This funding mechanism is awarded to the 
Springfield Public Schools on a 5-year cycle and used solely to support the activities and 
programs developed by the WELL Project. Over the 15 years  of the project, SUB has supported 
the program with over $2,000,000. No school district general revenue funds are used to 
support the WELL Project. Additional grants and contributions from other agencies and 
organizations have been used to purchase needed equipment and supplies and to provide stipend 
money for students working during the summer months. The funds support a full-time 
coordinator position including salary and benefits. In addition to the project coordinator 
position, funds support all the associated costs of the program including transportation of 
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students, equipment and supplies used by the water teams, contracted fees used for training staff, 
maintaining and repairing all water testing equipment and in some instances other support 
personnel. It should be noted that while the advanced water team program accounts for about 
60% of the time of the WELL Project, the project supports other water and energy science 
programs throughout the school district. Working in conjunction with the McKenzie Watershed 
Council, additional funds have been secured over the life of the grant from organizations and 
governmental agencies using WELL project funds as matching funds for many of the 
applications. Together the partnership between the  WELL Project and the McKenzie 
Watershed Council has cultivated a financial and technical partnership along with a level of 
training and student collected data that we believe is unique to public schools in the country.  

The WELL Project Coordinator 

As the WELL Project coordinator, I have been the primary architect for the advanced water 
teams. As a biologist (with an emphasis in bat ecology) and teacher working for the the school 
district, the idea for the advanced water team evolved from previous successes in using high 
school and college students as research assistants in studying bat ecology throughout Oregon.  
In 1998 after accepting the position as the WELL Project coordinator, I redirected my focus to 
developing a program that offered students the opportunity to study watersheds that influence 
the Eugene-Springfield area. My responsibilities as coordinator for the WELL Project include: 

•Meeting with agency partners and finalizing study details including monitoring protocols, 
length of study, data management and reporting expectations 

•Serve on committees and attend meetings associated with the program  

•Recruiting  and selection of students for each team  

•Maintain communications with school administrators  and teachers  

•Training and evaluating  all students 

•Coordinating monitoring schedules with students and partnering agencies 

•Transporting and supervising teams  

•Maintaining all testing equipment and ordering reagents and supplies as needed 

•Managing data and generating reports as needed for partnering agencies 

•Maintaining contact with private stakeholders in the watershed that participate in the 
program 

As the WELL Project coordinator for the past 15 years, I have developed a strong alliance with 
the numerous agencies and non-governmental organizations that use the data generated by the 
water teams. The program has been a model for other school districts and watershed councils 
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throughout the region and students from our water teams have assisted in the training of students 
and adult volunteers from other school districts or agencies hoping to replicate our program. 

Project Manager, McKenzie Watershed Council 

The McKenzie Watershed Council represents key interests and stakeholders in the watershed, 
ensuring a comprehensive look at watershed issues from the perspectives of its 22 partners from 
19 different agencies and organizations. The majority (15) of the Council partners are local 
citizens who represent the general public. Of these local citizens, eight partners are from private 
interests and seven are local elected officials. The remaining six partners are agency 
representatives. Each partner is not only responsible for representing their own agency or 
organization, but also their broader constituency. The MWC has worked cooperatively with the 
WELL Project since 1998. The initial partnership focused on funding support of community 
outreach and a limited monitoring program. In 2007 the MWC and the WELL Project began an 
expansion of the program which allowed for greater student participation through an increase in 
the number and level of supervision of student teams. Since that time  the Project Manager for 
the MWC has assumed the following responsibilities in association with the advanced water 
teams: 

• Meet with agency partners and private stakeholders to finalize study details including 
monitoring protocols, length of study, data management and reporting expectations 

• Provide technical assistance in developing monitoring protocols  

• Write grants and secure funding necessary to fund projects and education programs; 
prepare project proposals, grant applications and reports to funding partners 

•Assist in training and supervising the survey and habitat assessment teams  

•Coordinate outreach to private landowners 

• Manage grants associated with restoration and monitoring projects 
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THE WORKINGS OF THE PROGRAM  

Equipment 
Quality data means investing in quality equipment. Over the life of the grant over $200,000 
dollars has been invested in water quality equipment used by the program. The equipment, 
glassware, reagents and chemical standards are housed in a separate lab facility at one of the local 
high schools and is only used by the project. This dedicated space ensures that the equipment 
and glassware is handled, cleaned and stored properly for use solely by the water teams. 
Whenever possible chemical procedures are adopted that are approved by the  Environmental 
Protection Agency (EPA). Standard operating procedures for all chemical tests have been 
established and are strictly adhered to by our teams. All protocols used by our in-stream habitat/
riparian assessment and restoration assessment teams are adapted from state or agency 
recognized protocols. It should be noted that while the equipment is used primarily by programs 
associated with the WELL Project, in some cases we have been willing to share equipment and 
facilities of the water lab with other agencies and organizations. Some of the equipment used by 
the projects includes: 

• 15 Hach Programmable Digital Colorimeters capable of over 90 chemical procedures and 
all associated glassware and reagents 

• 15 Digital Titrators and all associated glassware and reagents 

•Hach DR 4000 Spectrophotometer and all associated glassware and reagents 

•Standard solutions for all procedures 

•Heat digester for total nitrogen and phosphorus  

•IDEXX Colilert system and certified incubator for fecal and E.coli bacteria 

•Dedicated meters for pH, conductivity, turbidity and temperature 

•HOBO in-stream temperature and flowmeters 

•GPS units, tapes, stadia rods and clinometers for habitat assessment teams  

•iPads for electronic data entry in the field 
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Ensuring Quality Data 

One of the top priorities in establishing the water teams was overcoming reservations associated 
with student generated data. The first step in this process, was to meet with our partnering 
organizations and agencies and review all testing procedures. Personnel from another lab facility 
operated by the Eugene Water and Electric Board (another supporting partner) provided 
feedback on many of our chemical  and bacterial procedures and in some cases provided training 
workshops to both students and staff. Habitat/riparian team protocols have been reviewed by 
Oregon Department of Fish and Wildlife (ODFW) personnel and adjusted based on their 
feedback. In short, every effort has been made to produce high quality, reliable data with a great 
degree of accuracy and fidelity. Below is a summary of some of the procedures that we 
implemented with the advanced water teams to ensure the quality of our data: 

•Experience counts-many students are with the program for all 4 years of high school and 
quickly identify outliers and rerun procedures 

•Students are trained on standard solutions to ensure accuracy of results 

•The use of dedicated glassware that is acid washed to minimize the risk of contamination  

•Correction blanks are preformed for all new packets of reagents to test for false positives  

•Split samples are collected and analyzed by an independent laboratory through partnership 
with the Eugene Water and Electric Board 

•Establishment of formalized standard operating procedures for each procedure 

•Replicate and blank samples are routinely analyzed by the water quality team during each 
sampling run 

•Samples are analyzed directly in the field or immediately upon returning to the lab 
eliminating the need to store samples with acids and refrigeration  

•Measurements over estimates-whenever possible in-stream measurements are performed 
rather than using ODFW estimating methodology 

•Electronic database (with drop-down menus and built in calculation capabilities) running 
on waterproof iPad minimizes data entry errors 

SELECTION PROCESS FOR STUDENTS 
A factor contributing to the success of the program is selection process of the students. Students 
are recruited from the general high school and middle school population.  I actively recruit 
students by scheduling individual classroom presentations to all the high school and middle 
school science classes at the beginning and end of each school year. At the high school I have 
developed a week long laboratory simulation investigating groundwater contamination at an 
undisclosed hazardous waste dump. The lab stimulation introduces general chemistry students 
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to the water testing equipment used by the advanced teams and also serves to peak students 
interest in applying for advanced water teams. Students complete an application that includes 
information about science classes grades, recommendations from teachers and their responses to 
questions about real-world situations they may encounter while conducting fieldwork. The 
program receives far more applicants than positions available on the teams. The fact that these 
positions are highly sought after by students means we rarely have to address behavior or safety 
issues with students. While students receive community service hours for their participation they 
do not receive credit for the work. The bucket of donuts we occasionally provides is the icing on 
the cake! All teams meet once a month and students are pulled from their regular classes for the 
entire day. Students are responsible for any school work missed by their participation in the 
program. The overwhelming majority of the students participating in the program start as 9th or 
10th graders and continue with the program throughout their entire high school career. This 
continuity in student participation with the program results in teams that are well versed in 
monitoring procedures and able to quickly identify outliers in the data and automatically rerun 
procedures and retest if necessary.  

THE WATER TEAMS IN DETAIL 
  

Data collected by the different teams provides our partners with a relatively complete picture of 
the health of the watershed. Each team operates independently from each other and in most cases 
meet and collect data once a month provided water levels allow us to operate safely. In some 
cases, the water chemistry and habitat assessment teams collect data during the summer months 
when school is not in session. Students working during the summer months are paid for the 
work. Funding for summer stipends come from grants secured by the McKenzie Watershed 
Council and the WELL Project. 

The Water Chemistry Team 

The Water Chemistry Team has been in existence for 15 years and forms the heart of the 
program. This team of 12-14 students is responsible for collecting and analyzing samples 
collected on a monthly basis from between 8-10 sites agreed upon by the partnership. Many of 
the sites are on private landowners in the watershed with permission being secured by the 
partnership. Recently we have expanded the program into the other high school in the district 
and now collecting data from Cedar Creek, Upper Camp Creek and the main stem and 
tributaries of the Mohawk River basin. In the past this team also collected samples for the 
Stormwater Analysis Team (SWAT), that was investigating the presence of heavy metals in 
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stormwater runoff that discharged into creeks in our region. Below is a list of the parameters 
used by this team: 

•Water Temperature 
•Air Temperature 
•Dissolved Oxygen 
•Percent Saturation of Dissolved Oxygen 
•Nitrates 
•Nitrites 
•Nitrogen, Ammonia 
•Reactive Phosphates 
•Fecal Coliform Bacteria 
•E. coli Bacteria 
•pH 
•Conductivity 
•Turbidity 
•Flowrate (cms) 

The SWAT Team during its period of operation was charged with analyzing samples for the 
following additional parameters: 

•Total Nitrogen 
•Total Phosphates 
•Nickel  
•Cadmium 
•Chromium, Hexavalent 
•Copper 
•Lead 
•Zinc 

In addition to the aforementioned tests, when needed temperature HOBO’s are deployed for 
continuous monitoring of water temperature through the critical summer months.   

The Habitat Assessment Team 

The Habitat Assessment Team is responsible for quantifying  in-stream and riparian habitat  
features with a focus on variables relevant to fish populations in the Pacific Northwest. The 
protocols used by this team are based on a modified version of the Oregon Department of Fish 
and Wildlife Aquatic Inventory Program that have been adapted to accommodate larger survey 
teams. Whenever possible we have opted for measurements over estimates to eliminate errors.  
For example, a units (riffle, rapid, cascade, etc) average depth is based on 3 depth measurements 
across the beginning, middle and end of the unit. The information collected by the team is being 
used to pinpoint areas along the waterway that could benefit from habitat restoration projects in 
the future or to collect baseline data for future large wood projects being undertaken by the 

Stuart Perlmeter • email: stuartperlmeter@icloud.com  
Jared Weybright • email: projects@mckenziewc.org

mailto:stuartperlmeter@icloud.com?subject=
mailto:projects@mckenziewc.org


  of      9 12

McKenzie Watershed Council or the Forest Service. Where large wood placement projects have 
been implemented in streams, the habitat assessment team is documenting changes over time in 
terms of the recruitment of additional wood to these structures, changes in substrate 
composition, pool creation and the development of side channels. This long-term in-stream 
habitat assessment is critical in evaluating the success of these restoration projects for improving 
fish habitat.  Starting in 2013, students will be trained on ArcView GIS software and generate 
data sets and maps to be used in presentations and reports for our partnering agencies. In-stream 
data includes: 

•Unit Type-riffle, pool, glide, etc 
•Unit Length 
•In-Stream Wood  Size & Count 
•Structure of placed wood structures  
•Photo Records 
•Average Wetted Width 
•Average Depth 
•Pool Tailout Crest (Pools) 
•Maximum Pool Depth 
•Active Channel Width 
•Active Channel Height 
•Flood Plain Height 
•Flood Plain Width 
•% Shade 
•% Bank Active Erosion 
•Substrate Composition (sand, gravel, cobble, etc) 
•In -Stream Slope 

Information collected from our riparian transects include the following parameters: 
•Surface Type (hillslope, low terrace, high terrace, etc) 
•Slope 
•Canopy Closure 
•% Invasive Shrubs and Names 
•% Invasive Forbs/Grasses and Names 
•Trees Classification including Size and Type 

Placed structure data includes: 
•Size classes of logs 
•Sources of wood-bucked, tipped, natural recruits,root wads 
•Photo points upstream, downstream, left and right bank 
•GPS waypoints 
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The Restoration Survey Team 

The McKenzie Watershed Council Survey Team was recently established to revisit previous 
watershed council restoration sites and evaluate the success of these projects over time. This 
team of between 12-14 students focuses on evaluating the status of riparian restoration projects.  
The team is using an modified version of  Revegetation Monitoring Protocol for Water Quality 
Trading Projects developed by The Freshwater Trust.  In this protocol, transects are pulled from 
at least 8 random locations along the restoration site with the following information being collect 
from each hydrozone: 

•Species ID 
•Stem height class 
•Browse pressure 
•Vigor 
•DBH (diameter at breast height) classification 
•% Invasive and native grasses and shrubs 

In addition to collecting pertaining to the success of past restoration efforts, the MWC Survey 
team incorporates protocols used by the water quality and habitat assessment teams to provide 
more baseline data about the health of waterway adjacent to these restoration projects. Recently 
this team has used minnow traps to survey for fish species at various restoration sites to to collect 
data on presence/absence in project areas. Data is collected on species type and length. Starting 
in Fall of 2013, students will have the opportunity to conduct fish survey by snorkeling in pools. 
Planning is underway to use this team to help assess culverts for fish passage throughout the 
watershed. Student data will be used to assess and prioritize future culvert replacement work in 
the basin.  

The Well Water Testing Team 

For the past 15 years the Well Water Testing Team has been offering free well water testing to 
residences throughout the region. This program operates monthly during the school year and 
consist of between 15-18 students. Sample collection kits (sample bottles & collection 
instructions) are available at various locations including fire stations, businesses  and other sites.  
A limit of 40 samples are analyzed each month. Samples are dropped off in the morning to the 
Water Lab at Thurston High School and analyzed for 9 different parameters. Reports are emailed 
to customers comparing their well water to levels established by the EPA. In some of our long-
term watershed studies, the well water testing team has been deployed to analyze samples 
specifically collected from residences adjacent to waterways of concern. Elevated bacteria and 
nutrient levels found in these wells may be an indicator of failing septic systems that way 
influence surface water quality. Samples submitted to this program are analyzed for the following 
parameters: 
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•Fecal & E.coli bacteria 
•Nitrates 
•Arsenic 
•Copper 
•Iron 
•Hardness 
•pH 
•Conductivity 
•Turbidity 

The Restoration Teams 
The middle school restoration teams were establish 5 years ago to offer small groups of middle 
school students the opportunity to participate in riparian restoration work on both private and 
public lands. Site selection is often based upon data collected by the Habitat Assessment Team 
and cooperation from private land owners. Students learn to identify invasive plants, techniques 
for clearing and prepping the site for planting, identification of native riparian vegetation, 
planting and mulching methods and maintenance techniques once the site has been planted. 
Over the past 4 years we have begun using a database built for iPads to document and quantifying  
the success of restoration strategies. These teams meets monthly starting in October and 
continue through until June. Currently we have 5 middle school teams, ranging from 10-14 
students operating at sites throughout the watershed. Upon graduation, many of these students 
join one of the high school programs meaning they stay engaged with the advanced water teams 
for half of their time in the public schools.  

SUMMARY  
In conclusion, the success of the advanced water team program can be attributed to a number of 
factors including:  

• Continuous funding for over 15 years (unheard of for most programs in this current 
financial climate for schools) 

• Students who are self-selected and committed to maintaining the high standards we have 
established for each team  

• The ability to purchase and maintain high quality equipment to ensure accurate data  

• Established reputation with our partners in terms of levels of commitment and the quality 
of data 

• The fact that our students live in the watershed and know landowners (neighbors or 
relatives) is important recruiting tool for landowners  who would otherwise be less likely to 
participate with governmental or non-governmental organizations around issues 
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concerning their land use and water quality 

• Establish and maintain a good reputation with private stakeholders in the watershed  

• An ability to adapt our teams to the needs of specific monitoring projects  

Aside from these tangibles, the advanced water team program has been important to the lives of 
the students throughout the years. For many students, this has provided them with a sense of 
self-worth and a feeling of having a positive impact on their community and protecting their 
water resources. Most of our students, and their parents, agree that their participation in the 
advanced water team program is the most important accomplishments during high  school. As 
their younger siblings move into high school, they often join the program. The program has built 
a sense of community amongst all the team members and take pride in trumpeting to their 
classmates about the tough physical and environmental working conditions they are subjected to 
during their tenure with the program. For some, the program has influenced their career paths.  
As many of the students in the program maintain contact with us after high school, the rigors of 
using sound scientific field techniques and data management have proved useful in their “post-
high school” lives. In conclusion, the advanced water team program represents the 3 “R’s” of 
what all education should look like: Real, Rigorous and Rewarding.  
 
Watch a 7 minute documentary film produced by  filmmaker Norman Bonney about  the 
Advanced Water Team Program @  http://vimeo.com/84062680 
Contact Information: 

Stuart Perlmeter & Stephanie Lawless, WELL Project Coordinators 
Springfield Public Schools 
425 10th Street 
Springfield, Oregon 97477 USA 
541.912.1618 

Jared Weybright, Project Manager 
Jennifer Weber, Education Coordinator 
McKenzie Watershed Council 
442 A. Street 
Springfield, Oregon 97477 USA 
541.505.0501 
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