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ABSTRACT 
 
This project examined a watershed council sponsored volunteer estuary water quality monitoring 

program, from initial implementation to program status five years later. In addition, literature 

research and interviews with estuarine experts were conducted in an attempt to devise strategies 

to strengthen estuary water quality monitoring programs within the state of Oregon. 

 

I assisted in the implementation of the volunteer water quality monitoring program for a 

watershed council, then reviewed the current status of the program five years later. Based upon 

this assessment, I found that the initial goals of the program had been met, but I also found that 

the program had been altered. While the goals of the program have stayed relatively the same, 

the way in which they are met has been changed to meet new objectives. This adaptive 

management approach has allowed integration of the program within many watershed council 

activities, from educational endeavors to expanded monitoring within the upper watershed. 

Volunteers, from schoolchildren to adults, have been instrumental in collecting scientifically 

credible data, and the program has been an effective tool to educate people of all ages about 

estuarine and water quality issues. While this particular program has been successful over the 

long term, the estuarine component of the program has been de-emphasized. The reduced 

emphasis on the estuary may be due in part on limited funding for monitoring, and the difficulty 

associated with assessing restoration needs (a major activity of watershed councils) based on 

estuarine water quality. 

 

Overall, a more coordinated approach needs to be taken with estuary water quality monitoring in 

Oregon. While many different groups, such as watershed councils, should and can conduct actual 

field monitoring activities, implementation and oversight should be coordinated through state, 

federal, tribal, private, and nonprofit entities that have an interest and role in Oregon’s estuaries. 
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INTRODUCTION 
 
Monitoring physical and biological processes within Oregon’s estuaries has become a higher 

priority for scientific research and resource management planning in recent years. Watershed 

councils are expanding their activities into estuarine areas, especially in regards to assessment of 

estuarine conditions, planning restoration activities, and to augment general watershed education 

programs. With the surge in activity, it is useful to examine the effectiveness of estuary-related 

programs to determine possible future direction for estuarine efforts.   

 

As part of my internship for the Marine Resource Management program, I implemented a 

volunteer estuary water quality monitoring program for the Siuslaw Watershed Council from 

2002 to 2003 with guidance from the Siuslaw Watershed Council technical team and the Oregon 

Department of Environmental Quality. The goals of the project were to educate the adjacent 

community about estuarine issues and recruit and train volunteers to collect scientifically 

credible data that various state and federal agencies could use to plan management activities in 

the estuary.  

 

In 2007, I reviewed the current status of the program and performed a goals assessment based on 

the activities and accomplishments of the program over the five-year period. Based upon some of 

the issues that arose from this particular monitoring program, I compiled a list of 

recommendations in order to devise a strategy for more coordinated and effective estuary water 

quality monitoring within Oregon.  

 

The objectives of this report are to: 

1. Examine the methods used to initiate the estuary water quality monitoring program. 

2. Review changes to the program five years after implementation. 

3. Evaluate if and how goals of the program have been met. 

4. Provide recommendations for program improvement. 

5. Discusses effectiveness of the program and issues with estuary monitoring in Oregon. 

6. Provide recommendations for improvement of estuary monitoring in Oregon. 
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BACKGROUND 
 
Siuslaw Watershed Council 

The Siuslaw Watershed Council is a nonprofit, volunteer organization that promotes watershed 

awareness and opportunities for people to participate in restoration. The mission of the council is 

to “support sound economic, social, and environmental uses of natural and human resources in 

the Siuslaw Basin.” (Siuslaw Watershed Council, 2007) 

 

Watershed councils have proliferated in Oregon with the passage of House Bill 3441 in 1995 by 

the Oregon Legislature, which provided guidance and funding for establishing councils. The bill 

mandated that watershed councils be locally-controlled, voluntary, nonprofit, and non-regulatory 

organizations whose purpose is to restore and protect watershed health, with an emphasis on 

improving native fish populations. Funding for watershed councils is provided primarily through 

the Oregon Watershed and Enhancement Board (OWEB), which awards on average 40 million in 

funds annually from Oregon lottery proceeds, license plate sales, federal salmon funds, and 

revenue from “salmon-friendly” power purchases (OWEB, 2007). 

 

The Siuslaw Estuary 

The Siuslaw estuary is located midway on the Oregon Coast, and encompasses approximately 

4,200 acres and is the eighth largest estuary in the state of Oregon. The estuary portion is 

characterized as being relatively long and narrow, with the head of tide approximately 22 miles 

upriver (Ecotrust, 2002).  

 

The town of Florence is a major urban area on the lower regions of the estuary. Economic 

activities that impact the estuary include tourism, recreational fishing, logging, development, and 

agriculture. Several threats to estuaries in Oregon have been identified, including excessive 

levels of organic and inorganic nutrients, high water temperatures, hydrologic changes by 

physical alteration, presence of toxic materials, and introduction of exotic species (Ecotrust, 

2002). Many of these threats are related to water quality, and have become a particular concern 

for organizations working within estuaries. 
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History of the Water Quality Monitoring Program 

The Siuslaw Watershed Assessment, a document that guides council activities, listed water 

quality as a particular concern in the Siuslaw estuary for three reasons: salmonid populations 

were thought to be nutrient limited, the Florence sewage plant had several spills (before it was 

updated in 2001), and unusual algal blooms covering mudflat areas had been observed by 

longtime local residents (Ecotrust, 2002). By the late 1990’s, comprehensive, long-term water 

quality monitoring had not occurred on the Siuslaw estuary for 20 years.  In that time, the 

landscape had changed dramatically; Florence had grown as an urban center, restoration efforts 

expanded in the upper watershed, and industry activity, such as logging, shifted from mostly 

public to private operations.  The lack of information about the status of the estuary made it 

difficult to plan and carry out projects in the estuary that were vital to salmon restoration and 

protection. In response to these concerns and lack of information, the Siuslaw Estuary Volunteer 

Water Quality Monitoring Program was initiated in 1999 by the Siuslaw Watershed Council to 

address some of these potential water quality issues.   

 

The structure of the water quality monitoring program was to closely follow Siuslaw Watershed 

Council organization goals, which are to are to form partnerships with industries and agencies to 

implement research and restoration efforts, provide educational opportunities for the council and 

the community, and help landowners fund and carry out protection and restoration efforts on 

their land.  

 

The program was started in 2000 with some initial educational events, but failed to progress 

beyond initial implementation. Information about this attempt is limited, because of personnel 

changes and lack of documentation and data. In 2002, I accepted a position as monitoring 

coordinator to re-start the program. 
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METHODS 
 
This project involved the initiation of a volunteer estuary water quality monitoring program and 

assessment of the program five years after implementation. In response to the findings, literature 

research and interviews with estuarine experts were conducted to devise recommendations to 

improve estuary water quality monitoring in Oregon.  

 

Program Initiation  

Program initiation involved close coordination with the Siuslaw Watershed Council executive 

director and technical team. The first step was to develop a workplan (see Appendix A), which 

involved investigation of similar programs, development of goals, site and monitoring parameter 

selection, and public outreach and volunteer recruitment. 

 

Investigation of similar programs  

Initially, eight other organizations that had water quality monitoring programs were contacted to 

solicit advice and recommendations. These organizations included South Slough Estuarine 

Research Reserve, Lower Columbia River Estuary Partnership, Tillamook Estuary Partnership, 

Long Tom Watershed Council, South Coast Watershed Council, Lower Columbia Watershed 

Council, Mid-Coast Watershed Council, and Sea Resources. Additional information and methods 

were provided by OWEB in the Water Quality Monitoring Technical Guide Book and Coastnet’s 

Sampling Procedures:  A Manual for Estuary Monitoring.    

 

Development of goals  

Next, a meeting with the Siuslaw Watershed technical team was arranged to disseminate 

information gathered from organization interviews and determine the overall program structure. 

From this meeting, the goals were established, type of monitoring program chosen, sites selected, 

and parameters and sampling schedule determined. 

 

The goals of the Siuslaw Estuary Volunteer Water Quality Monitoring Program were designed to 

closely follow the overall goals of the Siuslaw Watershed Council. The resulting goals for the 

program were to: 
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 Educate the public about the connection between land use and water quality in the 

estuary. 

 Establish a baseline of information for the estuary where no current water quality 

monitoring is occurring. 

 Identify current and potential management needs and identify water quality issues. 

 Provide information for resource and land managers to make decisions and develop 

restoration projects. 

 

Of the different types of water quality monitoring (baseline, effectiveness, and compliance), the 

technical team chose baseline monitoring, in order to characterize existing conditions. Tech team 

members agreed that a lack of water quality information was inhibiting understanding of 

management needs in the estuary, and baseline monitoring would fill in information gaps as 

identified by the Siuslaw Watershed Assessment.  

 

Site and monitoring parameter selection  

Monitoring sites were selected based on three criteria: public involvement, baseline monitoring 

design, and salmonid potential. Public considerations included convenience, access, and safety. 

In order to follow a baseline monitoring design, the tech team decided that the sites must 

represent upper, middle, and lower zones within the estuary, should represent major contributing 

bodies of water, and provide an overview of overall conditions in a particular area. Salmonid 

potential considerations included areas where restoration may occur, areas with potential habitat 

such as eelgrass beds and tidal marsh channels, and presence of tidegates. The resulting selected 

sites are outlined in Diagram 1. 
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Diagram 1. Map of Siuslaw estuary water quality monitoring sites. 
 

 
*Mapleton Dock is not Shown 
***Map not to scale 
 
Sites include the marine zone at the Coast Guard Station, estuarine brackish zone at the Florence 

Boat Basin, South Slough, North Fork (Benders Landing), and Cushman-Siuslaw Marina, and 

riverine zone at the Mapleton Public Dock. 

 

Based upon recommendations from the Siuslaw Watershed Assessment and other organizations 

monitoring water quality on the Oregon Coast, the tech team selected temperature, pH, dissolved 

oxygen, salinity, and water clarity as parameters to measure, with sampling to occur twice 

monthly.  

 

Public outreach and volunteer recruitment 

Public outreach and community participation was an important component of the Siuslaw 

Estuary Volunteer Water Quality Monitoring Program. Public outreach and volunteer 

recruitment activities included both oral presentations and outreach materials (see Appendix B). 

Informational talks were given at five different venues: Salmon-Trout and Enhancement 
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Program meeting (30 people in attendance), a Coastwatch conference (approx. 100 people 

attending), Lane County Fair, Rhododendron Days Festival, and a Siuslaw Watershed Council 

meeting (approx. 30 people attending).  In addition, outreach and recruitment materials produced 

included a power point show presentation, an informational brochure that was distributed 

throughout local businesses, a flier that was included in the Siuslaw News (circulation 7,000), 

and several articles that appeared in both the Siuslaw Watershed Council newsletter and the 

Siuslaw Soil and Water Conservation newsletter.  Both adult and children volunteers were 

encouraged to participate in water quality sampling efforts.  

 

I trained volunteers according to the Quality Assurance Project Plan (Appendix C) and the 

Siuslaw Estuary Water Quality Monitoring Sampling Procedures Manual (Appendix D), both 

developed as part of program implementation. Occasional oversight of methods and sampling 

quality was provided by the Department of Environmental Quality. 

 

Program Participants 

Participants in this project, including the Siuslaw Watershed Council, were the Oregon DEQ, 

Oregon Department of Fish and Wildlife, U.S. Forest Service, Port of Siuslaw, and Siuslaw Soil 

and Water Conservation District. 

 

Funding 

Initial funding was provided through OWEB and the National Fish and Wildlife Foundation. 

Continuation of funding was an important component of maintaining the program over the long 

term. In order to achieve this, a list of possible funding sources was developed, and grants from 

the Bonneville Foundation, PG&E, and ECO, were applied for to insure continuation of the 

program. We were successful in acquiring funding from ECO, which provided funds for a full-

time intern for the following summer. 

 

Program Evaluation 

My work with the watershed council ended one year after program implementation, after which 

program oversight was provided by a monitoring coordinator who was hired through the Siuslaw 

Watershed Council. Five years after implementation of the program, I evaluated the current 
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status of the program with a survey questionnaire and an interview with the current coordinator 

(see Appendix E).  

 

Evaluation Methods 

Three methods were used to evaluate the program: changes in program design, goals assessment, 

and personal observations. Changes in program design were determined by comparing the design 

from initial start-up to five years later, noting changes in specific attributes such as goals of 

program, parameters measured, sites sampled, sampling schedule, quality control methods, data 

analysis procedures, volunteer participation, and funding and partnerships. The goals assessment 

was determined by classifying activities the watershed council has performed that satisfy each of 

the current goals of the water quality monitoring program. These include activities performed 

throughout the five years of the program’s existence, and were documented by personal 

knowledge or were listed in the watershed council questionnaire. Personal observations were 

made during the time that program initiation began, and are assessments of how the program 

could be improved. 

 

Literature Research and Interviews 

While assessing the program, it became clear that recommendations would be needed in order to 

strengthen both the individual program and the overall strategy for monitoring watery quality in 

estuaries in the state of Oregon. To do this, I performed literature searches and interviews with 

estuarine experts on current estuary monitoring efforts, current structure of estuary monitoring, 

and potential recommendations to improve monitoring strategies within the state of Oregon.  

Interviews were conducted with several representatives of the Environmental Protection Agency 

and a spokesman for the Oregon Watershed and Enhancement Board. 
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RESULTS 
 
Program Status and Alterations 

A comparison of the attributes in the program between 2002 and 2007 is depicted in Table 1: 

Siuslaw Estuary Water Quality Monitoring Program Comparison. Eight attributes were used to 

evaluate changes in the program, including goals of the program, parameters measured, sites 

sampled, sampling schedule, quality control methods, data analysis procedures, volunteer 

participation, and funding and partnerships. 

 

Goals of the Program  

The primary goals of the Siuslaw Estuary Volunteer Water Quality Monitoring Program 

remained relatively the same between 2002 and 2007, except for minor wording changes. Three 

goals were listed for 2007, as opposed to four in 2002, but that was because the last two were 

combined. Goals in 2007 were: 

 Educate and inform local residents on the connections between land use and water quality. 

 Document baseline ambient water quality conditions in the Siuslaw River and its 

tributaries. 

 Characterize current water quality conditions, identify water quality problem areas, and 

develop enhancement and restoration projects. 

 

The goals of the program for both 2002 and 2007 were to educate the public, document baseline 

water quality conditions, identify water quality issues, and develop restoration projects based on 

results.  

 

Although goals were relatively similar, program direction changed significantly. In 2002, the 

program was concerned only with water quality in the estuary. By 2007, the program had 

changed to focus on water quality in the entire watershed, including the estuary, upriver, and 

freshwater streams and tributaries to the Siuslaw River. Due to this change in focus, the name of 

the program was also altered, and is currently referred to as the Siuslaw Volunteer Water Quality 

Monitoring Program (VWQMP).  
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Table 1: 
Siuslaw Estuary Volunteer Water Quality Monitoring Program Comparison 

 
2002-03 Program Design and Attributes  

 
Goals 

 Educate the public about the connection between 
land use and water quality in the estuary. 

  Establish a baseline of information for the 
estuary where no current monitoring is occurring. 

 Identify current and potential management needs 
and identify water quality issues. 

 Provide information for resource and land 
managers to make decisions and develop 
restoration projects. 

Sites  
1. Coast Guard Station 
2. Florence Boat Basin 
3. South Slough 
4. North Fork (Benders Landing) 
5. Cushman-Siuslaw Marina 
6. Mapleton Public Dock 

 
 
 
 

Parameters Measured 
Temperature 

pH 
Dissolved Oxygen 

Salinity 
Water Clarity  

 
 

Sampling Schedule 
2x monthly 

 
Quality Control 

QAPP 
DEQ  

OWEB Water Quality Monitoring Handbook 
Coastnet’s Sampling Procedures: A Manual for Estuary 

Monitoring  
 

Data Analysis 
Monitoring Coordinator 

 
Volunteer Status 

11 regular volunteers 
46 total volunteers 

  
Funding and Partners 

OWEB, National Fish and Wildlife Foundation, 
EPA/ECO, DEQ, ODFW 

 
 

2007 Program Design and Attributes  
 

Goals 
 Educate and inform local residents on the 

connections between land use and water quality. 
 Document baseline ambient water quality 

conditions in the Siuslaw River and its 
tributaries. 

 Characterize current water quality conditions, 
identify water quality problem areas, and develop 
enhancement and restoration projects. 

 
Sites  

1. Florence Boat Basin 
2. South Slough 
3. North Fork (Benders Landing) 
4. Mapleton Public Dock 
5. Karnowsky Creek 
6. Lake Creek at Greenleaf 
7. North Fork of Upper Siuslaw 
8. Chickahominy 
9. Lake Creek 

 
Parameters Measured 

Temperature 
Dissolved Oxygen 

Salinity 
Water Clarity  

Turbidity  
Bacteria 

 
Sampling Schedule 

1x monthly 
 

Quality Control 
QAPP 

OWEB Water Quality Monitoring Handbook 
 
 
 
 

Data Analysis 
Monitoring Coordinator 

 
Volunteer Status 

8 regular volunteers 
12 rotating volunteers 

 
Funding and Partners 

OWEB, EPA, DEQ, 
Confederated Tribes of the Coos, Lower Umpqua, and 

Siuslaw, Siuslaw Institute
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Parameters Measured  
The 2002 program design included measurements for temperature, pH, dissolved oxygen, 

salinity, and water clarity. In 2007, two additional parameters were added and one parameter 

dropped from sampling protocol. Parameters measured in 2007 are temperature, dissolved 

oxygen, salinity, water clarity, turbidity, and bacteria. Limited bacteria sampling was added in 

2003, and by 2007 bacteria sampling had expanded to all sites. Turbidity was added to the 

monitoring protocol to measure sediment loads in freshwater streams and rivers. A few years 

after the program started, pH was dropped from the sampling protocol because pH levels were 

consistently within normal ranges and the pH meters were unreliable or broken. 

 

Sites Sampled  

Six water quality monitoring sites were selected for the program in 2002; the Coast Guard 

Station, the Florence Boat Basin, South Slough, North Fork (at Benders Landing), the Cushman-

Siuslaw Marina, and the Mapleton Public Dock. By 2007, nine sites were being sampled, with 

five new sites added and two dropped from the program design. The Coast Guard Station site 

was dropped because permission to sample was often difficult to obtain. The Cushman-Siuslaw 

Marina site was also dropped because there was no perceived benefit to continue monitoring at 

the site. Reasons for dropping this site included no tributary entering near the location and more 

upland sites were needed.  

 

Sites added to the program design were Karnowsky Creek, Lake Creek at Greenleaf, North Fork 

of the Upper Siuslaw, Chickahominy, and Lake Creek. Karnowsky Creek, which has some 

estuary influence, was added in 2003 in response to a planned restoration of the creek. The 

remaining sites are upriver, freshwater sites that were added to determine water quality 

conditions in the upper watershed.  

 

In addition, two sites, Deadwood and Triangle Lake, are proposed sites for inclusion in the 

monitoring program. Both of these sites are representative of upper watershed stream and lake 

conditions. 

 

Sampling Schedule  
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In 2002, sites were sampled twice monthly. In 2007, sites were sampled once monthly. The 

sampling schedule was reduced due to funding availability and convenience for volunteers and 

staff. 

 

Quality Control  

Quality control methods were similar between the 2002 and 2007 program design. The initial 

sampling design in 2002 followed protocol from the OWEB Water Quality Monitoring 

Handbook and Coastnet’s Sampling Procedures: A Manual for Estuary Monitoring. Quality 

control procedures were outlined in the Quality Assurance Project Plan and followed up with 

oversight by DEQ personnel in 2003. The 2007 program also followed the OWEB Water Quality 

Monitoring Handbook, and adhered to DEQ’s Quality Assurance Project Plan.    

 

Data Analysis Procedures 

After the first year of data collection, data analysis was primarily performed by the monitoring 

coordinator and an intern. In 2007, program data analysis is also performed by the monitoring 

coordinator. Results of data are communicated to the tech team intermittently and to the general 

public at least once a year. 

 

Volunteer Participation  

After the first year of the program, more than 40 people had volunteered to sample water quality, 

with 11 of these people considered regular volunteers (sampled at least 10 times in a year or 

more). Ages of these volunteers ranged from 3 to 73.  

 

In 2007, eight adult volunteers regularly (at least once per month) sampled water quality or 

assisted in processing bacteria and turbidity samples in the lab. In addition to these adult 

volunteers, youth volunteers from Mapleton School, Triangle Lake School, and Siuslaw 

Institute’s Mapleton Schools Natural Resources Education Program regularly contribute to the 

program. Typically 12 different middle and high school students participated each month. 

Students collected water quality data at sampling sites, processed dissolved oxygen samples, and 

performed some data analysis activities. 
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Retraining of volunteers occurs once per year. Recruitment of current volunteers has occurred 

through monthly announcements of monitoring activities in the Siuslaw Watershed Council 

newsletter, through other volunteers, and outreach activities. 

 

Funding and Partnerships 

In the first year of the program, 2002 to 2003, funding and assistance was provided through a 

myriad of sources. OWEB and the Fish and Wildlife Foundation provided a majority of start-up 

funding. DEQ provided technical assistance, ODFW supplied equipment, and ECO provided 

funds to hire an intern for the following summer in 2003.  

 

In 2007, program funding continued to be supported by OWEB, with additional funding 

provided by EPA. DEQ also contributed some equipment and technical assistance. A private 

company donated equipment for bacteria testing, and the Confederated Tribes of the Coos, 

Lower Umpqua, and Siuslaw provide personnel time to sample water quality at the North Fork 

(Benders Landing) site. 

 

The majority of funding for this program has come from OWEB, which pays for supplies and 

staff time. Over the next year, OWEB will continue funding, but at a rate that is reduced from 

previous years. 

 
Goals Assessment 

Activities that satisfy the goals of the current water quality monitoring program are summarized 

in Table 2: Siuslaw Volunteer Water Quality Monitoring Program Goals Assessment. Activities 

performed between 2002 and 2007 were classified according to each goal met. 
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Table 2: 

Siuslaw Volunteer Water Quality Monitoring Program Goals Assessment 
 
 Goal 1: Educate and inform local residents on the connections between land use and 

water quality. 
 Participants 
 Hundreds of participants, between the ages of 3 and 73 have participated in 

the volunteer program, logging in thousands of hours 
 Local residents are regular volunteers 
 Local middle and high school, local girl scout troop, and homeschooled 

children have participated 
 Landowner participation (not sampling own property) 

 
 Communication and Education 
 Information presented to several groups including kayak club, Rhododendron 

Festival, and Coastwatch conference. 
 Presentations of data routinely occur in watershed council meetings, tech team 

meetings, and at the yearly OWEB conference.  
 Data is rotated monthly on the Siuslaw Watershed Council Web site 
 School Programs: Middle and high school children learn about water 

quality through sampling, laboratory work, and data analysis 
 Water quality education is a part of the Summer Watershed Exploration Camp 

 
 Goal 2: Document baseline ambient water quality conditions in the Siuslaw River and 

its tributaries. 
 Data for estuary sites taken for 5 years  
 Data shared with DEQ for use by researchers and managers 
 Bacteria sampling expanded in response to initial sampling results 
 Sampling expanded upriver to improve understanding of conditions 

throughout the entire watershed  
 

 Goal 3: Characterize current water quality conditions, identify water quality problem 
areas, and develop enhancement and restoration projects. 

 Hydrogeomorphic (HGM) Assessment Guidebook: Data provided to 
researcher to help develop sample sites for study that determined how to 
monitor and classify conditions in Oregon’s tidal marshes 

 Siuslaw Estuary Assessment: Data provided to consultant to aid in tidal 
wetland prioritization report for the Siuslaw estuary  

 Nutrient Criteria Development Study: Data used by a private consulting 
company and USGS to assist in a study on how a restored tidal marsh 
influences nitrogen and phosphorus availability in the Siuslaw Watershed  

 TMDL Development Study: Water quality data used to identify hotspots 
 Karnowsky Creek Restoration: Pre and post monitoring sites part of 

restoration project 
 Riparian Restoration 2007: Restoration plans directed by water quality data 



15                                                                                                                                                                       
                                                                                                                                                           
 

Education and Information Goal 

Under the education and information goal, at least six activities performed on an annual basis 

meet accomplishment requirements of the goal, including volunteer participation, participation 

from school groups, informational presentations, presentations of data results, educational 

activities within a summer camp context, and availability of information on a Web site. Although 

an exact count of the number of participants was not available, it can be assumed that at least two 

hundred of people have volunteered over the past five years. The first year alone had 46 total 

participants, and with participation from middle school, high school, and education camp classes 

each year (12 students each month), it can be assumed that at least 50 new people participate 

each year. Participation has come from a variety of different interest groups, including 

individuals, landowners, schoolchildren, homeschoolers, and girl scout troops.  

 

In the last five years, educational talks have been presented to several different groups and at 

different venues. Informational talks were given at a Salmon-Trout and Enhancement Program 

meeting, Coastwatch conference, Lane County Fair, Rhododendron Festival, and a kayak club. 

These talks were given within the first year of the programs existence. The water quality 

program is routinely a part of the annual Summer Watershed Exploration Camp that is hosted by 

the Siuslaw Watershed Council. Presentations of data also routinely occur at watershed council 

meetings and at OWEB yearly conferences. 

 

The council also satisfies the education goal through the presentation of water quality data on its 

Web site. This data is rotated roughly once per month, and typically highlights a certain site and 

certain parameter. July 2007, for example, featured results for the South Slough site with a graph 

showing bacteria (E. Coli) levels from 2003 to 2007. 

 

Documentation of Baseline Water Quality Conditions Goal 

At least four actions by the watershed council meet the goal to document baseline water quality 

conditions. First and most importantly, baseline data has been collected for key parameters at six 

(or more) sites for five years. Secondly, this data has been shared with DEQ and placed within a 

database so that it is available for other interested individuals or organizations. Thirdly, baseline 

sampling has been expanded to include bacteria, in response to limited testing in the first year. 
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Presently, all sites now include bacteria sampling. Finally, sampling sites have also been added 

to provide a more comprehensive depiction of water quality conditions on a watershed-wide 

scale. 

 

Goal to Characterize Water Quality Conditions, Identify Problem Areas, and Develop 

Enhancement and Restoration Projects 

Data is routinely analyzed to determine water quality conditions, but more formal 

characterization of conditions have also been performed. Data from the water quality 

monitoring program was provided to researchers to help develop sample sites for a study that 

determined how to monitor and classify conditions in Oregon’s tidal marshes and aid in the 

creation of a guidebook (Adamus, Larson, and Scranton, 2006). Data was also provided to a 

private consultant to assist in the creation of a tidal wetland prioritization report for the 

Siuslaw estuary (Brophy, 2005). A private consulting company and USGS were also given 

data to assist in a nutrient criteria development study that is focused on how a restored tidal 

marsh influences nitrogen and phosphorus availability in the Siuslaw River Watershed 

(www.earthdesign.com/siuslaw/siuslaw_nutrients). 

 

Water quality data has also been used to identify problem areas in the Siuslaw River. 

Temperature data has been reviewed to pinpoint “hotspots” for a Total Maximum Daily Load 

(TMDL) Development Study.  

 

Restoration and enhancement projects and restoration monitoring has been developed based 

upon water quality data. A monitoring site at Karnowsky Creek provided pre-restoration data, 

and was later reconfigured for post-restoration monitoring as well.  Riparian restoration plans for 

2007 were directed by results of water quality monitoring.  
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DISCUSSION 

 
Evaluation of Goals 

While the program has shifted from primarily estuary monitoring to combined estuary and 

river/stream monitoring, the goals have stayed relatively the same. Instead of focusing entirely 

on the estuary, however, the goals have become more generalized toward water quality 

throughout the watershed. Clearly this program has not only met its initial goals with estuary 

monitoring, it is also meeting goals with the adjusted program.  

 

The watershed program has a very strong component towards education of children through 

continuous school involvement and summer camps. Public involvement in the program is good 

as well, with dedicated volunteers that assist in monthly monitoring activities. Educating the 

general public, or those not directly involved with the program, is satisfactory. Water quality 

information is posted on the watershed council’s Web site and occasional presentations are made 

to the public at council meetings, but there is some room for improvement in keeping the public 

informed about water quality in the Siuslaw watershed with additional outreach activities. 

 

Baseline data collection efforts have been excellent. Consistent data collection over the last five 

years has already proven to be an invaluable resource, and will continue to be so as more time 

passes. At this point, the data is a solid base for beginning to look at trends and changes over 

time or across different seasons. The estuarine component of the program could be improved 

with the addition of parameters such as nutrient and chlorophyll a sampling, two parameters that 

estuarine experts recommend using to evaluate estuarine conditions more comprehensively. 

 

The program has been very useful in providing data to researchers studying the estuary. The 

studies on how to classify tidal marsh conditions, the tidal wetland prioritization, and nutrient 

analysis study have all assisted in characterizing conditions in the estuary. Ideally, future studies 

will also investigate underwater habitats such as submerged aquatic vegetation (primarily 

eelgrass) and burrowing shrimp habitats to obtain a more complete understanding of estuarine 

processes. For example, additional analysis of water clarity and turbidity data would be 

beneficial to assist in determining eelgrass health and distribution. It is often easy to overlook 



18                                                                                                                                                                       
                                                                                                                                                           
 

estuarine areas that are underwater for most of the time, but these habitats often serve as critical 

habitat in the estuary. 

 

Identification of water quality problem areas has been excellent for the upper watershed. Areas 

of water quality impairment, such as those with consistently high water temperature, have been 

identified. In the estuary, identification of problem areas has been more limited. Although certain 

water quality issues seem to exist in the estuary, such as high temperature areas, it appeared the 

source of the problem was originating upriver. To pinpoint these areas, upriver sampling sites 

were added to the protocol. Certain issues that may be originating in the estuary, such as urban 

runoff, which would cause high nutrient levels, are not currently being measured. The program is 

not currently designed with necessary parameters and sufficient numbers of sampling sites to 

measure such impacts. 

 

The development of restoration projects has been excellent for the upper watershed and 

satisfactory to good for estuarine areas. By adding monitoring sites in the upper watershed, areas 

have been identified for riparian restoration projects in 2007. The tidelands prioritization 

identified high priority areas for estuarine restoration, although most are based primarily on 

ability to increase certain habitat areas, such as tidal marshland, rather than improving water 

quality (although restoration probably would indirectly improve water quality). The program has 

assisted in pre and post-project monitoring of a tidal-influenced creek that was restored, and is 

currently the focus of the nutrient study.  

 

Effectiveness of Volunteers 

The volunteer component of the water quality monitoring program has been hugely successful. 

There is high interest in the program and continuous participation from several volunteers.  

 

Levels of participation vary, some volunteer a few times a year while others volunteer on a 

monthly basis or more. Both participation levels are intrinsically valuable to the monitoring 

process. Even if someone only volunteers once, they have gained a greater understanding of 

water quality and its importance.  
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Those who volunteer on a regular basis are an invaluable resource as well. Long-term volunteers 

frequently become highly trained experts in both field sampling and laboratory work. And 

because they are at the same sites month after month, they are able to notice changes or 

conditions that may be important to the collection of information. The program has also helped 

create a sense of stewardship in volunteers. These dedicated volunteers tell others about the 

program, and are advocates for it. Volunteers recently testified to the Oregon Watershed and 

Enhancement Board and members of the Oregon State Legislature about the importance of the 

program. 

 

The use of student volunteers for water quality monitoring has proven to be mutually beneficial 

to both students and schools and the Siuslaw Watershed Council. For student volunteers, 

monitoring provides a way to meet state standards with hands-on learning in a fun environment. 

Student volunteers are a valuable labor source to the monitoring program, but they also serve as 

an outlet to connect to the broader community. Monitoring participation links students, parents, 

and school staff to other watershed council programs and activities.   

 

A common concern to organizations considering using volunteers for data collection is that the 

information gathered may not be high enough quality to be deemed scientifically credible. Data 

quality in this program is maintained through quality assurance and annual retraining. After the 

first year of the program’s inception, DEQ checked sample accuracy, and rated most parameters 

in the highest category of data quality. Because the design of the program and continued 

adherence to data quality standards, the data has been able to be used by different agencies and 

organizations. The partnership of the watershed council with DEQ has been integral in 

maintaining data quality.  

 

Currently, the only factor limiting the volunteer component of the program is a lack of adequate 

equipment available for the ever-increasing interest from volunteers who would like to “adopt” 

additional sites.  
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Program Trends 

The most obvious trend occurring for the water quality monitoring program is its expansion into 

the upper watershed. Several sites have been added, but at least two more are planned. The 

watershed council would like to have water quality monitoring coverage across the entire 

watershed, and make partnerships with lakes regions as well. In addition, there is a desire to do 

“spot sampling” by rotating water temperature equipment throughout several sites in the 

watershed to pinpoint problems. The emphasis of current monitoring is to locate areas with high 

stream water temperatures, since that is a problem that can usually be alleviated or reduced with 

riparian restoration. 

 

Increasing focus on the upper watershed has been followed by a decreasing focus on water 

quality in the estuary. Two sites were dropped from the estuary area, and there are no immediate 

plans to replace or add sites in the estuary. Unless the focus of the program changes and the 

monitoring design and objectives are adjusted to examine estuary specific issues, such as 

eelgrass health and urban runoff, it is unlikely that the estuary component will be expanded. 

 

Another trend with the program is its integration into other watershed council programs.  

The watershed council is currently working on the Siuslaw Watershed Restoration Initiative 

(SWRI), an EPA targeted watershed program that provides a geo-database that incorporates 

physical, biological, and chemical measures of the watershed that are designed to assist in 

restoration planning and monitoring. Water quality monitoring is important component of SWRI. 

The water quality monitoring program has also been included as a component of the yearly 

Summer Watershed Exploration Camp for kids. 

 

Eventually, volunteer participation may be maximized with a database remodel. The planned 

remodel will enable volunteers to input data with results graphed automatically. This effort could 

streamline efforts and reduce costs of the program by reducing time spent by the coordinator 

doing these tasks. 
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Program Effectiveness 

Over the last five years, the volunteer water quality monitoring program has been adjusted and 

changed to fit new needs, especially needs that have been identified through monitoring efforts. 

This is exactly what a monitoring program should do. The watershed council has taken an 

adaptive management approach to the monitoring program, in that they have systematically 

improved and expanded the monitoring protocol by learning from the data that they have 

obtained from sampling.  

 

Program changes, such as adding and dropping sampling sites and parameters, allow the program 

to focus on potential problems or issues while keeping costs in check. It would be ideal to have a 

slew of parameters and monitoring sites, but in reality, funding for monitoring is always difficult 

to obtain and maintain. The program is achieving its monitoring goals, and staying focused on 

monitoring needs that help to achieve those goals. Activities or methods that do not help in 

achieving goals are dropped from the protocol.  

 

While this approach has allowed a much better understanding of water quality throughout the 

watershed, it has also resulted in less focus on the estuary. The program and the goals are now 

designed primarily for stream or river issues, not necessarily estuary-specific issues, such as 

eelgrass health and urban runoff. The reduced focus on measuring water quality in the estuary is 

primarily due to the difficulty in assessing sources of water quality issues, and probably also due 

to cost associated with sampling parameters that would be of use in the estuary, such as nutrients. 

In addition, watershed councils are focused primarily on activities that support or promote 

restoration of habitats. Translating water quality information into restoration projects is a 

streamlined process for streams and rivers, but is more nebulous for estuarine areas. On the east 

coast and some parts of California, estuarine water quality data is often used to plan restoration, 

such as that for eelgrass restoration. Eelgrass restoration projects have occurred in major water 

bodies like the Puget Sound and the Columbia River, but for the most part eelgrass restoration is 

not a common activity in small estuaries the Pacific Northwest. It should also be pointed out that 

nonpoint source pollution, such as urban runoff, is very difficult to find restoration solutions, 

because diffuse sources are more difficult to control than those coming from a single source.  
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Although the program has shifted to upper watershed issues, water quality in the estuary is still 

an area that needs to be monitored. Current data could be used to make a preliminary assessment 

as to whether water quality could maintain eelgrass growth. Eelgrass distribution and health in 

the estuary is poorly understood, and water quality information could assist in a study of this 

critical estuarine habitat.  

 

Overall, the Siuslaw Watershed Council’s volunteer water quality monitoring efforts have 

proven to be an effective program. Not only did the program do what it originally intended, it has 

expanded to a watershed-wide scale that will make it even more effective at pinpointing 

problems in both the upper watershed and the lower watershed. The volunteer component has 

shown to be an excellent example of how to involve and educate the community about water 

quality, while obtaining useful data at a minimal cost. Improvements could be made in 

maximizing estuarine data, but the watershed council would require more assistance, both 

technical and increased funding, to expand and improve the estuarine component of the 

monitoring program. For a summary of recommendations, refer to Table 3: Recommendations to 

Improve Estuary Component of Water Quality Monitoring Program. 

 
Table 3: 

Recommendations to Improve Estuary Component of Water Quality Monitoring Program 
 

 Increase Estuary Education Opportunities: Provide information and summaries to the 

public through presentations (such as Coastwatch or Heceta Head conference), or with 

newspaper articles and brochures. 

 Add Nutrient Sampling: Monitoring for nitrogen and phosphorus would require possible 

partnership with another organization to share costs. 

 Consult with Estuary Expert: Partner with agency to assist in analysis of estuary water 

quality data and monitoring planning.  

 Monitor Eelgrass: The health and distribution of eelgrass is an indicator of estuarine 

condition, and is susceptible to degraded water quality. Research and monitoring should 

examine the historical and current extent of eelgrass, and relative health of eelgrass beds. 
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 Increase Funding for Equipment: Funding is needed to purchase new equipment for 

additional sites, update dilapidated equipment, and invest in HOBO’s (continuous 

temperature monitoring devices), which could greatly increase understanding of 

temperature trends in both the estuary and the upper watershed. 

 

CONCLUSIONS 
 
Capacity for Watershed Councils to Monitor Water Quality in Estuaries 

While the Siuslaw water quality monitoring program has overall been a success, the estuary 

component of the program is very simplified. There are some critical areas that may not be 

getting the attention they need. For example, knowledge about eelgrass and mudflat areas is 

limited, and these may be important areas for commercially important species (and other species) 

like salmon and Dungeness crab. Testing water quality is critical to determining potential 

geographic extent of these types of habitats, and determine restoration opportunities if 

applicable. An expanded estuarine water quality program could greatly assist in determining the 

condition and functionality of estuarine processes in the Siuslaw watershed.  

 

Watershed councils such as the Siuslaw often lack the technical capacity and funding that 

research reserves, national estuary programs, and federal agencies have to implement, maintain, 

and analyze water quality in estuaries. Watershed councils derive a majority of their funding 

from OWEB, whose primary focus is restoration, not necessarily monitoring. In fact, the 

Siuslaw’s volunteer water quality program recently had its funding reduced, despite its 

accomplishments and cost-effectiveness. 

 

Watershed councils also typically lack the technical capacity, in the form of assistance and 

oversight by estuarine experts, to initiate and maintain complicated estuarine water quality 

monitoring programs. During the initiation of the water quality program for the Siuslaw 

Watershed Council, there was no estuarine expert on the technical team. Watershed councils 

often have limited access to professionals who understand water quality issues in estuaries, 

probably because there are so few of them working in Oregon. In addition, there is limited 

guidance for devising water quality programs for estuaries. OWEB has a guidance book for 

creating monitoring programs for streams and rivers, but currently there is no state-approved 
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guidebook for monitoring water quality in estuaries. All estuary water quality monitoring 

programs in Oregon could benefit from a coordinated effort to devise methods and protocol that 

can be used throughout the state. Such efforts would allow for the comparison of conditions in 

different estuaries. In addition, further coordination with federal monitoring efforts, such as those 

with EPA’s Coastal Environmental Monitoring and Assessment Program (CEMAP), would 

result in data that could be used by many different agencies, streamlining efforts and reducing 

costs for all parties involved.    

 

An important aspect of improving water quality in estuaries is translating the results of research 

into management guidelines. Research into Oregon’s estuaries has grown substantially in recent 

years. The Western Ecology Division of the EPA is currently studying biota-habitat associations 

and aquatic stressors in Pacific Northwest estuaries (EPA 2005), South Slough Estuarine 

Research Reserve is performing research into restoration of estuarine habitats, and coordinated 

research at the Salmon River estuary has provided many insights into salmonid use of tidal 

marshes and channels (Hoobyar 2007), to name a few major projects. But much of this research 

has yet to be converted into guiding principles that can drive management actions. And there is 

still a lack of information about how water quality in Pacific Northwest estuaries, especially 

smaller estuaries, affects important habitats.  

 

Another impediment to monitoring water quality in estuaries is that it is often difficult to 

interpret monitoring results. Benchmarks, such as temperature, bacteria levels, and dissolved 

oxygen are often used in stream and river monitoring to determine if water quality is impaired. 

But these benchmark levels may not necessarily apply toward estuarine conditions. Benchmarks 

are needed to pinpoint problems in the estuary, in order to direct management actions. 

Benchmarks for water clarity and nutrient levels, especially in relation to the growth of 

submerged aquatic vegetation, could greatly assist in determining restoration and management 

needs in Oregon’s estuaries.  

 

Funding for monitoring always seems to be a difficult prospect, probably because it is often 

considered a lower priority than other resource management actions. The effects of restoration, 

for example, can often be quantified almost immediately, while the outcomes of monitoring may 
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not be seen for years. Funding levels are certainly inhibiting the monitoring efforts of the 

Siuslaw Watershed Council, despite the obvious benefits already derived from the data collected 

so far. The knowledge gained from monitoring is often invaluable, because it pinpoints problems 

and directs where restoration should occur. Watershed councils and OWEB, however, should not 

shoulder the majority of funding responsibility for monitoring Oregon’s rivers and estuaries. 

Federal and state agencies, private business, and individuals all have a stake in the state of water 

quality in Oregon’s water bodies. A more equitable sharing of funding should be established that 

reflects both the costs and benefits of improved water quality for all entities involved.  

 

A New Future For Estuary Monitoring 

If watershed councils or other groups plan to participate in estuary monitoring, they must have 

technical assistance from estuary experts, guidebooks to help formulate and maintain protocol, 

benchmarks to evaluate results, and funding and equipment to measure what is necessary to 

understand conditions in estuaries and possibly plan restoration and education activities.  

 

Such efforts would require assistance at least on a state-wide basis, and ideally in coordination 

with federal efforts as well. Entities such as watershed councils and nonprofit organizations are 

ideal venues to carry out water quality monitoring in estuaries, because they have multiple 

partners and complex connections with the local community, but they must be given the tools to 

carry out these actions. A coordinated effort throughout the state that provides the necessary 

assistance, in the form of methodology, shared equipment, funding, and benchmarks to 

determine results would greatly improve monitoring efforts. 

 

Volunteers also are an integral part of monitoring programs. Volunteers have the capacity to link 

agencies, businesses, and organizations, they serve as advocates and community promoters for 

streams, rivers, estuaries, and oceans, and they often realize the connection between watershed 

conditions and their individual behaviors. Over the long-term, the benefit of using volunteers is 

often reduced expenses and convenience. 

 

Improving water quality monitoring in Oregon’s estuaries would require coordinated efforts by 

many agencies, organizations, and individuals. To assist in such an effort, a compilation of 
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strategies and recommendations has been included with this paper (Appendix F: Strategies for 

Strengthening Water Quality Monitoring in Oregon Estuaries). Coordinating estuary monitoring 

in Oregon would require significant initial action, but the result would be a well-organized, more 

cost-efficient monitoring structure that would greatly benefit the state of Oregon’s natural 

resources, both now and for the future.  
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