 Updating Portland’s Watershed Monitoring

Summary
The focus of the City of Portland’s watershed monitoring has expanded greatly over recent years with the adoption of the Portland Watershed Management Plan (PWMP).  Consequently, Portland’s watershed monitoring is being updated into an integrated, coordinated citywide monitoring effort targeted to the city’s watershed objectives related to hydrology, physical habitat, water quality and biological communities.  The PWMP seeks to manage all city watersheds in a coordinated manner.  
The redesign of citywide watershed monitoring also provides the opportunity to update the methods used to collect watershed data and incorporate the best available science into the monitoring program.  Portland will use protocols developed by the Environmental Monitoring and Assessment Program, a nationwide monitoring effort, which means that local monitoring will be based on strong statistical design, consistent with nationwide watershed monitoring efforts, using methods designed and reviewed by national monitoring experts.  The proposed monitoring changes will:

· coordinate monitoring across all city watersheds, so that information can be more easily compared across the watersheds,

· refocus monitoring so that it more evenly and synergistically addresses the four watershed goals – hydrology, habitat, water quality and biological communities

· expand the efforts to include systematic monitoring of terrestrial habitats, and
· increase the rigor, accuracy and efficiency of the monitoring design.

Watershed Monitoring Needs and Uses
Watershed monitoring is the central foundation on which adaptive management rests, and will be used to evaluate progress towards watershed objectives and compliance with environmental laws.  Ultimately, it will be the primary determinant of when the city has met its watershed objectives.  More immediately it will indicate how and why we are not meeting our objectives, and the actions needed to do so. 
Findings from watershed monitoring have been documented in watershed characterizations
, technical reports and notes
, natural resource inventories
, data summaries, web pages
 and databases. They have formed the knowledge base on which the PWMP, the Framework, the individual watershed management plans, NRDA restoration planning, salmon recovery planning and the North Reach River Plan have been designed.  In addition, natural resource inventories are the foundation on which city planning and resource management codes are founded.  

Current City Monitoring
The City of Portland currently conducts issue-driven environmental monitoring to support a broad set of responsibilities that ranges from watershed protection to sewage treatment to drainage infrastructure construction and maintenance.  The monitoring tied to these objectives includes pollutants within water, stormwater, sediment and tissue for compliance with the Clean Water Act, Safe Drinking Water Act and Superfund; fish and habitat quality monitoring for response to the Endangered Species Act; flows for the protection and design of infrastructure and stream restoration; and wildlife and terrestrial habitats to address broader ecosystem objectives identified in the Portland Watershed Management Plan.
The accumulated data from this monitoring has produced a body of information that has been essential in the selection, design, implementation and evaluation of management actions developed to address Portland’s watershed objectives.  Monitoring has helped to: 
· identify limiting factors for salmon in Johnson and Tryon creeks, 
· document key contaminants and areas of concern in the Columbia Slough and Portland Harbor, 
· identify improving water quality trends in Fanno and Stephens creeks,
 As described in the previous section, watershed monitoring has been an essential component of all of the city’s plans for protecting and restoring natural resources.
Improvements needed in current monitoring
While existing monitoring provides a wealth of valuable information, there are areas where monitoring elements need stronger coordination or designs need to evolve.  The increasing need for watershed data in natural resource planning has highlighted the need for several strategic improvements in the current monitoring approach that will also improve cost efficiency:

Integration - The city’s watershed objectives and monitoring have grown in range and complexity over time.  As monitoring responsibilities broaden, periodic efforts are needed to adjust monitoring design so that the growing number of parts works more efficiently towards an integrated, well-designed whole.  The expansion of watershed objectives into terrestrial habitats represents a key opportunity to reintegrate the broad components of the watershed monitoring approach.

Comparability across measures - One of the biggest challenges in evaluating the current data on watershed conditions is that different watershed measures are not always collected in a comparable manner.  Water quality is sampled once a month at a few locations; macroinvertebrates are sampled once a year at a large number of locations.  Stream habitat was assessed citywide, but the surveys have not been repeated in the 10 years since these were conducted.  One of the most important benefits of the new monitoring approach is that related watershed measures will be collected at the same times and locations.  

Sampling Efficiency – the value and rigor of the data currently collected can be greatly improved by use of a probabilistic sampling approach.  This allows findings to be generalized beyond the stations and locations sampled to broader watershed-wide patterns.  Probabilistic sampling is used in voter polling, for example, where the responses of 1,000 individuals are extrapolated to a nation of 300 million with an accuracy of + 3%.  
Efficiency can also be increased by adjusting sampling frequency to the rate of change observed in each measure.  Most water quality sampling will transition from monthly to quarterly, but sampling will occur at a larger number of locations to better capture spatial variability.  In contrast, temperature and dissolved oxygen are two water quality indicators that will be monitored continuously throughout the summer months to adequately characterize their condition.
Comparability across watersheds - A key strategy of the PWMP is managing within and across city watersheds in a consistent and coordinated manner to detect trends and manage watersheds adaptively.  The existing monitoring program for each watershed has responded to the long history of issues, regulations and priorities that have evolved in each watershed.  The results are not always consistent to a degree that data can be compared and citywide trends can be evaluated.  Strategic improvements in the placement of sampling stations, indicators measured, and consistency in measurement methods will greatly improve citywide data comparability.

What does the new monitoring approach entail?
The new monitoring approach is a direct application of Watershed Measures.  Watershed measures translate the city’s watershed objectives for hydrology, habitat, water quality and biological communities into specific and measurable indicators that can be tracked to assess progress in meeting watershed objectives. The watershed measures informed the design of the new monitoring approach, and all the watershed measures are included within it.
The new approach is built around the approach used in the Environmental Monitoring and Assessment Program (EMAP).  EMAP is a research program that develops tools necessary to monitor and assess the status and trends of national ecological resources
.  The city stream monitoring component is designed directly from the EMAP National Rivers and Stream Assessment protocols, with some minor additions and subtractions to better address Portland watershed measures.  To the core EMAP protocol are added Bird Index of Biotic Integrity monitoring in riparian and upland habitats, USGS flow gage monitoring, and developing amphibian and turtle monitoring efforts.  
The geographic focus of sampling varies by measure to reflect the nature of the measure and match the city’s objectives.  For example, fish sampling is measure quarterly at all streams – perennial and intermittent – but birds will be evaluated across the city’s terrestrial and riparian habitats.
What components are outside the new monitoring approach?
It is also important to specify what components of watershed monitoring are not addressed in the new monitoring approach.  Project-specific monitoring and site-specific pollutant source identification are not addressed by the proposed program revisions.  Project-specific monitoring is at too fine a spatial scale to be included in these efforts.  Project-specific monitoring should be designed to integrate well within the overall watershed monitoring design, and will be coordinated with, benefit from and provide benefit to the revised monitoring.  However, it will continue to be paid for by projects and designed to address site-specific project objectives.  Restoration project and stormwater facility monitoring are examples of project-specific monitoring that are not directly addressed by these monitoring changes.
Site-specific pollutant source investigation is also at a finer spatial scale than addressed by these efforts.  While watershed monitoring will help to identify areas and contaminants of concern, priority outfalls, and subwatersheds where focused source control or management actions are required, once source investigation transitions from the subwatershed to the reach or site-specific scale it will not be addressed by the currently proposed set of monitoring changes.  The new approach is focused on a watershed-subwatershed ambient scale.  Outfall- or facility-specific stormwater monitoring, UIC monitoring, wastewater effluent monitoring, and site assessments are beyond the current scope of the new monitoring efforts.
Finally, while some monitoring may be at a watershed to subwatershed scale, the intensity or specificity of information required by its specific objectives may exceed that provided by this program.  Portland Harbor Superfund and Columbia Slough Sediment Program monitoring are compliance-driven efforts that require much more intensive monitoring than the ambient network of citywide stations provided by this monitoring.  Watershed monitoring will benefit from and support these efforts, but the intensity of sampling needed for these programs is beyond the resources of the citywide watershed monitoring efforts.  In addition, experiments or research that is highly focused on specific program objectives – such as tagging fish to track survival and habitat use along the lower Willamette – would also be outside the scope of this effort.
What are the benefits of the new monitoring approach?
The Portland Watershed Management Plan Monitoring Strategy
 outlines a set of principles that should guide watershed monitoring.  These principles are that monitoring should be targeted, effective and efficient, systematically and deliberately managed, coordinated, accessible, and responsive. The new monitoring approach will adhere to these principles in the following way:

Targeted: The approach is designed in direct response to the watershed objectives and measures for the Portland Watershed Management Plan.
Effective and efficient: The survey is designed to collect numerous indicators at the same sites using a statistically efficient sample design. This will result in operational efficiency by reducing the cost of field work and increase the information content of data through the use of sample designs that are meant to reduce the redundancy of sample points. The use of EMAP protocols ensures that the monitoring approach is based on the best available science.
Systematically and deliberately managed:: The survey is designed to be managed by a core group of technical personnel from Watershed Services and Pollution Prevention Services. All survey details will be documented in a quality assurance monitoring plan. Data management will be centralized, based on tested EPA procedures, and supported by BES IT staff. The consolidated management of monitoring programs will result in clear responsibilities for meeting the city’s goals outlined in the Watershed Management Plan.

Coordinated: The revised approach uses consistent sampling approaches across watersheds to improve the ability to compare conditions amongst the city’s watersheds.   The survey is also designed to coordinate watershed and compliance monitoring for all stream resources and to provide a single source of information for watershed health data in the city. The use of a national monitoring protocol means that coordination and sharing of monitoring with other agencies is possible in a much more extensive way than has ever been done in the past.

Accessible: Centralized data management will ensure that all watershed data are available at a single location.  Coordinated, consistent and well-designed data collection will facilitate data analysis and reporting, and support an annual report on citywide watershed monitoring.  Centralized data and consistent design will simplify automatic data reporting through web portals and other data sharing.

Responsive: The flexible nature of the sampling design means that the survey can adapt to changing needs through time. Sample intensity can easily be varied through time and space while indicators can be added and dropped from the survey with little structural change to the survey. A consolidated program with good documentation and a clear sample design will allow for much simpler peer review than a group of watersheds with dissimilar sampling designs.  The use of EMAP protocols ensures that the design will evolve as technologies and approaches advance.
In summary, the proposed monitoring changes will increase the power and utility of the data collected by coordinating monitoring across all city watersheds, refocusing monitoring so that it more evenly addresses the four watershed goals, expanding efforts to include systematic monitoring of terrestrial habitats and populations, and increasing the rigor, accuracy and efficiency of the monitoring design.  
� Columbia Slough: � HYPERLINK "http://www.portlandonline.com/bes/index.cfm?c=36081&" ��http://www.portlandonline.com/bes/index.cfm?c=36081&� , Johnson Creek: � HYPERLINK "http://www.portlandonline.com/bes/index.cfm?c=33212&a=214368" ��http://www.portlandonline.com/bes/index.cfm?c=33212&a=214368� , Fanno & Tryon creeks: � HYPERLINK "http://www.portlandonline.com/bes/index.cfm?c=43097&" ��http://www.portlandonline.com/bes/index.cfm?c=43097&� ,  Willamette River: � HYPERLINK "http://www.portlandonline.com/bes/index.cfm?c=31806" ��http://www.portlandonline.com/bes/index.cfm?c=31806� .


� For example, Willamette Fish Study: � HYPERLINK "http://www.portlandonline.com/bes/fish/index.cfm?&a=76759&c=34287" ��http://www.portlandonline.com/bes/fish/index.cfm?&a=76759&c=34287� , ODFW Trib Study � HYPERLINK "http://www.portlandonline.com/bes/fish/index.cfm?c=51049&a=280352" ��http://www.portlandonline.com/bes/fish/index.cfm?c=51049&a=280352� , 


� Planning Bureau Natural Resource Inventories: � HYPERLINK "http://www.portlandonline.com/bps/index.cfm?c=40437" ��http://www.portlandonline.com/bps/index.cfm?c=40437� .





� � HYPERLINK "http://www.portlandonline.com/bes/index.cfm?c=31806" ��http://www.portlandonline.com/bes/index.cfm?c=31806�


� � HYPERLINK "http://www.epa.gov/emap/" ��http://www.epa.gov/emap/� 


� D. Kliewer. Portland watershed management plan monitoring strategy.  Technical report, City of Portland, June
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