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Executive Summary 
 
Introduction 
 
Purpose 
The project outcome will be a summary report of the goals outlined above. The plan will be used to 
inform future permit developments based on the assessment of past annual reports and data collection 
efforts from Phase I permittees.  
 
Goals 

 

1. Summarize current data collection efforts from Phase I permittees; most data is not electronic 
and there is little understanding of the details of the data that is being collected. Summary will 
include: protocols being used, collected parameters, level of effort between permittees.  

2. Stormwater data analysis to inform permit development: Will determine whether or not DEQ 
should conduct some basic analysis of the stormwater characterization data. Recommend permit 
program based on current and proposed data analysis actions.  

3. Develop a recommendation for a program for streamlining data collection efforts from Phase 1 
Permittees.  

4. Recommend a comprehensive stormwater monitoring program/plan/priorities 

 

Achievements 
  
This report provides a succinct summary of the 2015 annual reports from all MS4 Phase 1 permittees. It 
may be used to inform future permit language and decision making leading to a more standardized and 
streamlined approach to stromwater management among municipalities in Oregon.  DEQ recognizes the 
substantial contribution made by the permittees in order to better characterize and understand issues with 
stormwater quality in Oregon.  
 
Methods 
  
Annual reports were reviewed to make assessments about individual stormwater monitoring plans for 
each of the Phase 1 permittees. Submissions of annual reports are a requirement of the MS4 permit and 
many reports are electronically accessible to the public. These reports contain detailed information 
regarding required monitoring methodology, data analysis, and reporting the trends of environmental 
parameters. Many of the results are presented in graphs, tables, and figures as summary statistics and 
where appropriate the Permittee reports where parameters exceed their benchmark. For the purposes of 
this report, the 2015 report from each permittee was used assess the current stormwater monitoring 
efforts among MS4 Phase 1 permittees.   
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In addition to the annual reports, Phase 1 permittees submitted their pesticide monitoring data from 
previous years. No set range of years was required from DEQ during the 2015 data request so the years 
of sampling were highly variable among permittees. Due to the difficulty in making inferences from 
pesticide monitoring data across variable years, pesticide data presented here will be used for reference 
without any statistical testing.    
 
Recommendations 
 
Future Stormwater monitoring  
 
1. Collect high quality data that effective characterize storm-event concentrations. Phase 1 permittees 
should modify their current data collection efforts to accommodate this goal. That is, provide detailed 
methodology that is accepted by the current scientific and analytical processes and ensuring the 
monitoring frequency is sufficient in scope. Monitoring procedures must adhere to standard guidelines 
distinguished by DEQ.  
 
2. Current data collection efforts are not consistent across permittees. There should be a more 
standardized approach so that DEQ can more readily conduct statewide analyses with long-term data 
sets. As the current data has been collected in ways different across permittees, it is difficult to make 
inferences about the effects of stormwater discharge. It is understandable that different permittees will 
have different requirements for stormwater monitoring due to population size and land use (e.g. City of 
Portland vs. Johnson City), however a standardized sampling method across all permittees will yield 
data that is more attributable to actual storm events rather than site variability.  
 
3. DEQ should modify the requirements for the submission of annual reports. Namely, the reports 
should be succinct (30 page limit) and provide only the necessary detail for DEQ to ensure that 
permittees are in compliance with their approved stormwater managing plans. The brevity of this 
updated style of reports will discourage use of repetitive language, tables, and figures. The style of the 
report should follow a strict set of guidelines outlined in a “Report requirements” document that follows 
a style similar to submission to a scientific journal (e.g. formatting & section requirements). With each 
annual submission, permittees should submit their data in a file that is accessible, readable, and 
complete. That is, the data should represent all the collection efforts outlined both in the report and their 
original stormwater management plan. In each report there should be an appendix that outlines how to 
navigate the submitted data file (tabs, formulas, etc.).   
 
4. Create a statewide, storm water partnership network to identify priorities and facilitate resource 
sharing.  
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1. Introduction   
DEQ – Oregon Sea Grant Partnership 
 
 This project was initiated by a partnership between DEQ and Oregon Sea Grant to investigate the 
strengths and weaknesses of the State’s current MS4 Phase 1 permit program, draw conclusions, and provide 
essential recommendations for future permit development. Oregon Sea Grant’s mission is to serve as a catalyst 
that promotes discovery, understanding and resilience for Oregon coastal communities and ecosystems. While 
most urban areas in Oregon are well away from the coastal zone, Oregon Sea Grant recognizes that water quality 
issues upstream have considerable impacts to coastal ecosystems and seeks to better understand sources of water 
pollution. Thus the partnership falls well within the mission scope of both entities. Oregon Sea Grant provided 
assistance by funding a Natural Resource Policy fellow to work with DEQ to explore these issues with municipal 
stormwater quality programs. The fellow served as a stormwater analyst – assessing the methods, quality 
assurance protocols, and the results prepared by each Phase 1 permittee in their 2014-2015 annual reports. In 
addition to analyzing the reports, the fellow provided a set of recommendations to DEQ in order to better inform 
their permit development program.  
 
Stormwater quality in Oregon’s municipalities  
 
 Contaminant and pollutant loading in stormwater runoff significantly degrades the conditions of surface 
water in the State of Oregon (Kennedy & Jenks 2009).  During storm events, numerous pollutants including 
sediment, nutrients, bacteria, motor oil, metals, and pesticides are washed into storm sewer systems for diffuse 
sources such as neighborhoods, construction sites, industrial facilities, parking lots, commercial areas, and 
landfills. Given the diffuse nature of the pollution sources – stormwater is difficult to manage. Environmental 
managers among municipal and state agencies have coordinated efforts to reduce contaminant loading into surface 
waters of the State through a combination of Best Management Practices and stormwater quality monitoring. This 
coordinated effort revolves around the National Pollution Discharge Elimination System (NPDES) permit 
program and is regulated by the Clean Water Act. The NPDES Stormwater Program regulates discharges from 
municipal stormwater sewer systems (MS4s) through the issuance of a Phase I (for populations > 100,000) or 
Phase II (populations <100,000) permits. Essentially each municipality is permitted to discharge pollutants into 
waters of the State provided they monitor discharges effectively and implement Best Management Practices 
(BMPs) that aim to reduce pollution. These BMPs are intended to lower pollution in stormwater to levels that do 
not exceed current EPA benchmarks for each contaminant.  
 
 Currently there are 7 Phase 1 permittees in Oregon: Portland Group (City of Portland and Port of 
Portland), City of Eugene, City of Salem, Multnomah County, Gresham Group (Cities of Gresham and Fairview), 
Clackamas County Group (13 municipalities as co-permittees), and Clean Water Services. Each permittee is 
charged with implementing a stormwater monitoring program under their own Quality Assurance Project Plan 
(QAPP) with the intent to detect the status and trends of water quality conditions and develop BMPs to reduce 
stormwater pollution within their jurisdictions. Reducing pollutant loads in stormwater flows to prevent harm to 
aquatic ecosystems is a common goal of both state and municipal agencies – however it also the goal of numerous 
other stakeholders including: environmental groups, development companies, and also Oregonians whose 
lifestyles and livelihoods are often dependent on the quality of nearby water bodies.  
 
 A considerable amount of stormwater-related monitoring is currently being conducted among Phase 1 
Permittees but it is not being coordinated or compiled to answer regional questions. Currently only residents 
within a particular MS4 conveyance system may know how their municipality is contributing to stormwater 
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runoff.  Questions such as whether or not the quality of stormwater runoff is improving within the Willamette 
River Valley, where ~70% of Oregonians reside, are not being answered by DEQ or Phase 1 Permittees. Thus, a 
collaborative, comprehensive regional strategy is needed for the Willamette River Valley (where all Phase 1 
Permit holders reside) to provide an unbiased assessment of whether stormwater management actions are 
resulting in genuine progress towards water and habitat quality targets.  
 
 This report is meant to serve as a central document for prescribing a new vision for stormwater 
management in Oregon. Specifically, it details the limited scope of monitoring among only individual Phase 1 
permittees and suggests a strategy to develop a regional monitoring plan that will be a massive collaboration 
between DEQ, Phase 1 Permittees, and other stakeholders who aim to reduce pollutant loading in stormwater 
runoff.  DEQ’s mission is to be a leader in restoring, maintaining, and enhancing the quality of Oregon’s air, land, 
and water.  Yet DEQ will need to play a more central role in ensuring improvements to water quality through 
stormwater runoff within water bodies of the State – beyond issuing permits and assessing compliance. 

 
 The major theme of this report is to rethink stormwater management in Oregon. In keeping with this 
theme it will be necessary to invite all stakeholders to the table to discuss a bold new strategy to change how 
stormwater is managed in order to reduce runoff of pollutants into waters of the State. Municipal stormwater 
management will need to be reshaped in order to better understand: 
 

• How pollutants in stormwater are affecting aquatic ecosystems within the Willamette River Valley at 
a both local and regional scales.  

• Where are pollutants coming from and how they can be effectively reduced? 
• The most sensible approach to monitoring – so that trends can be determined and provide meaningful 

data for adapting sampling procedures.  
 
The New MS4 Phase 1 Monitoring Program Vision 
 
The Oregon Department of Environmental Quality (DEQ) is developing a stronger vision of stormwater quality 
monitoring going forward into the next MS4 NPDES permit cycle. The goal of this project is to develop a 
monitoring program that streamlines coordinated methods among MS4 Phase 1 permittees yielding a system of 
reporting that will result in better characterization of stormwater quality statewide.  Paramount to this vision is the 
concept of a central repository of municipal stormwater quality data – where data may be accessed by fellow 
permittees, researchers, DEQ analysts, and other stakeholders. This stormwater data will be reviewed by DEQ to 
inform permit development and compliance with permit conditions. DEQ recognizes the amount of work and 
resources that permittees put into stormwater quality monitoring.  
 
A large part of this vision is to provide constructive and collaborative feedback on data collection and annual 
reporting of stormwater quality. Stormwater quality monitoring on a regional scale will allow DEQ to analyze 
changing trends across permittee jurisdictions which comprise a significant portion of stormwater inputs to the 
Willamette River Basin.  Collectively, trends analyzes in the Willamette River Basin will direct best management 
practices (BMPs) in order to reduce transmission of contaminants from stormwater into receiving surface waters. 
While this is a primary focus of current MS4 Phase 1 NPDES permits, the regional trends will help contribute to a 
larger collaborative framework that may direct future stormwater program developments.  
 
Current Gaps 
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• DEQ does not have a central data repository in place.  
• Stormwater quality monitoring data is collected and analyzed by the individual permittee, not DEQ 
• There is little to know collective knowledge or use of the municipal stormwater quality data.  
• Current data submittals are not reviewed or approved 

 
Future Directions  
 

• DEQ will require electronic data submittal by permittees in a standard format that will easily allow for 
data analyses in order to interpret trends.  

• While permittees will collect, enter, and analyze the data collected within their jurisdictions, DEQ will 
interpret regional trends submitted by all permittees.  

• DEQ and MS4 Phase 1 permittees will develop a collaborative approach to stormwater monitoring, which 
will result in more strategic stormwater management aimed at addressing the effectiveness of Best 
Management Practices (BMPs) and monitoring efforts.  

• DEQ will initiate the formation of a stormwater working group or task force which will be comprised of 
agencies (state and federal), municipalities, and other stormwater stakeholders. This working group will 
draft and administer a central Quality Assurance Project Plan (QAPP) in which all members agree to a 
stringent set of guidelines and expectations for stormwater monitoring.  

 
 
2. Rethinking Stormwater Management in Oregon  
 After reviewing the 2014-2015 annual stormwater reports from each Phase 1 Permittee (Section 4) it 
is evident that a comprehensive approach to stormwater management is needed. A simple overall assessment 
of stormwater management in Oregon is that individual Phase 1 Permittees have been left to develop their 
own monitoring programs without much collaboration or involvement with DEQ. Phase 1 Permittees are 
required to provide an electronic copy of their report on their websites presumably for public access. 
However a number of these reporting styles would be incredibly difficult for the public to understand or 
interpret. The permittees need to interpret their results in a fashion that is discernible to the lay audience. 
Their citizens are the ones paying stormwater fees in order to fund these monitoring and Best Management 
Programs and an exorbitant amount of money is budgeted for these programs every year. If these programs 
are to be transparent they should be presented in a way that is much less convoluted.    

 A number of permittees have organized through membership with the Oregon Association of Clean 
Water Agencies (ORACWA), a private non-profit organization with interests in improving water quality in 
Oregon. In the past there has been correspondence between DEQ and ORACWA, however this has not 
proven fruitful in unifying all parties under a central stormwater vision. The common goals of stormwater 
management should be shared inclusively by all stakeholders. Thus, the number one recommendation of this 
report is to develop a working group comprised of stormwater quality stakeholders in Oregon. Given the 
geographic proximity of most Phase 1 permittees perhaps it makes the most sense to focus the stakeholder 
group on issues affecting stormwater quality within the Willamette River Valley.  The remainder of this 
section will focus on ideas for reforming the stormwater management process in Oregon. Many of these 
concepts are based on successful programs in other state programs such as Washington and Maryland, where 
larger ecosystems (i.e. the Chesapeake Bay and the Puget Sound, respectively) are central to regional 
stormwater management efforts.  
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A. Developing a Stormwater Working Group for the Willamette River Region 
 
 Over 70% of Oregonians live within the Willamette River Valley and it follows that all Phase 1 
permittee jurisdictions are also within the region. As stated earlier, there is no shared vision for improving 
stormwater quality at the regional scale. Instead efforts have been focused only on the individual bearing the 
NPDES permit. Washington and other states have moved away from the individual monitoring model to a 
new regionally-focused paradigm. Of course permittees are still required to monitor stormwater within their 
individual jurisdictions, but they also contribute to a regional understanding of stormwater quality issues. 
Currently, Washington phase I and II permittees organized as co-permittees under 3 permit regions, these 
include: the Puget Sound, the Lower Columbia River watershed, and Eastern Washington. Monitoring 
procedures have been standardized following guidelines outlined by the Washington Department of Ecology 
(Ecology). They then contribute to a fund for regional monitoring that is administered by Ecology. Although 
Ecology coordinates regional monitoring efforts, the decision of what and where to monitor is decided by 
their Stormwater Work Group (SWG). The SWG‘s goal is to identify priorities, a starting point, and next 
steps primarily to support stormwater management efforts. The SWG meets regularly to determine roles and 
responsibilities in their regional monitoring program.  
 
 Oregon should consider following a similar trajectory when building their stormwater program. 
Ecology (2007) determined that surface water and stormwater runoff in urban and rural areas is the primary, 
unaddressed transporters of toxic, nutrient, and pathogen pollutants to surface and groundwater resources 
throughout the Puget Sound basin and is recognized a one of the primary causes of habitat degradation in 
small streams due to alterations in flow volumes, timing, and duration. It is likely that stormwater runoff in 
urban and rural areas of Oregon also contribute to considerable degradation to water and habitat quality in 
the Willamette River Valley. The types and severity of threats likely vary in different places, but the entire 
region faces challenges from a growing human population and a conversion of natural to developed lands. A 
coordinated ecosystem approach much like those conducted in the Puget Sound would allow both DEQ and 
Phase 1 communities to more effectively address the ubiquitous nature and diffuse sources of pollutants that 
runoff into freshwater sources.  
 
The development of a Stormwater Working Group could follow these central tenets: 
 

 1. A strong scientific foundation that incorporates specific, testable hypotheses related to 
 reducing the impact of stormwater throughout the Willamette River Valley.  

 2. Adaptive management practices are employed to ensure that the relevance of scientific results of 
 monitoring and used to inform management and permit development.  

 3. All strategies are inclusive and transparent. A comprehensive, regional stormwater assessment and 
 monitoring program will be developed cooperatively for the Willamette River Valley.  

 
The first steps will be to discuss strategies between all parties involved and this list may grow beyond Phase 
1 Permittees and DEQ as there are other players in the Willamette River Valley who have interests in 
improving stormwater quality. These may include other local, state, and federal agencies, environmental 
groups, tribes, landowners, and development companies. This will have to be decided by the proposed 
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members of the Stormwater Working Group, but the processes should be inclusive to save in time and 
resources as well as to avoid overlapping study designs.  
 
B. Shifting to a standard set of monitoring procedures   
 
 Currently, MS4 Phase 1 permittees develop their own set of monitoring procedures in Stormwater 
Management Plans (SWMPs) that are reviewed and approved by DEQ. While this approach has been 
informative to the individual permittee for stormwater issues within their jurisdictions the procedures are 
limited in scope. A coordinated regional sampling regimen would be the ideal approach in determining issues 
with stormwater quality within the Willamette River Valley. At a minimum, a set of standardized stormwater 
monitoring procedures should be required by DEQ in order to make meaningful comparisons across the 
jurisdictions of permittees. DEQ should develop a set of required procedures for each permittee to use in 
their monitoring programs based on the latest science and adaptive management procedures that have proven 
successful in other states. This may require permittees to refine their scale and focus for their individual 
stormwater monitoring so that they can contribute to a larger scale vision of coordinated stormwater 
management. The Stormwater Working Group should agree on a standardized QAPP that will be followed 
by all permittees.  
 

DEQ should require a specific style for reports that minimizes excessive reporting of raw data tables 
and repeated text. Ecology currently requires Phase 1 permittees to answer a set of specific questions and 
provided electronic data in the form of an excel file. Although DEQ has no central repository of data in place 
requiring a certain format for excel files will make data analyses much easier in the future. The size of data 
files collected each year should not be too large that they cannot be simply emailed along with report 
submission. DEQ may then acknowledge receipt of both and keep track of all submitted documents on their 
central server. Analyses and interpretation of monitoring data should still be conduced by the individual 
permittees to inform their monitoring and BMP programs. However electronic data submission (which is 
technically already required in the current NPDES permit) will allow DEQ to draw additional conclusions.  

  
 
3. Emphasize Status and Trends Monitoring  
 
A. Incorporating Status and Trends Monitoring  
 
A critical component of regional monitoring of stormwater quality for the Willamette River Valley is the 
development and implementation of status and trends monitoring.  In this section, a proposed framework is 
outlined for review by DEQ and the Phase 1 permittees for the development of a status and trends monitoring 
strategy. Status and trends are defined as long-term (e.g.  >5 years) regional monitoring focused on biological 
communities and water quality in small streams in order to improve the understanding of whether stormwater 
management practices are improving habitat and receiving water body conditions throughout the Willamette 
Valley.  Each component of the Study design and Experimental Framework section will have a “Collaborators” 
bullet that will list proposed monitoring entities.  
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B. Study design and Experimental Framework  
 

Instream Monitoring – This type of monitoring is already conducted among most Phase 1 permittees. Small 
streams are assessed for total suspended solids (TSS), conductivity, pH, temperature, and other parameters 
that contribute to the physical conditions of the stream. However, it may be beneficial to add in assessments 
of habitat complexity (i.e. log jams, riffles, etc.) to contribute to a wider knowledge of stream conditions at 
each sample site. If collaborators are already monitoring these types of conditions it would be beneficial to 
merge efforts so that there is no overlap or repeated monitoring procedures. A useful assessment of stream 
integrity integrates both abiotic and biotic conditions in order to better adapt BMPs. While this may be trivial, 
it may be important to decide on a single term for this type of monitoring as instream monitoring may also be 
referred to ambient monitoring.  

 
 Collaborators: Local municipalities, ODEQ, ODFW, USGS, Universities and other parties that collect 
 ambient water data in Oregon water bodies within the greater Willamette Valley region.    
 

Biological Monitoring - Historically, the impacts of urban stormwater runoff on receiving waters have been 
assessed through direct comparison of water quality to standards or guidelines. However, biological 
monitoring must be incorporated in the study design order to truly understand the cumulative impacts of 
urbanization on stream condition (NRC 2009). Other state programs (e.g. Ecology) consider the monitoring of 
macroinvertebrate and fish communities in the receiving bodies of urban runoff areas a critical aspect of their 
status and trends monitoring program.  Biological communities are likely affected by more than just 
stormwater management practices, therefore a monitoring program involving other management entities will 
greatly improve our understanding of long-term trends. Currently, most phase 1 permittees conduct some 
form of biological monitoring however all should have an agreed upon metric for assessing the quality of 
macroinvertebrate communities. A list of potential collaborators below will integrate data on water quality, 
land use types, geologic and geomorphic conditions, and other factors that contribute to the integrity and 
health of biological communities.  

 
 Collaborators: Local municipalities, ODEQ, ODFW, USGS, Universities and other parties that collect 
 biological data in Oregon water bodies within the greater Willamette Valley region.    
 

Stormwater (outfall) Monitoring – These monitoring procedures in particular need to be redefined by DEQ 
and the proposed Stormwater Working Group. To begin with stormwater quality data is highly variable by 
nature. That is, a terrible number of factors will contribute to the total variation in particular samples (e.g. 
storm intensity, timing of the sample, and land use categories). There are also several methods for collecting 
stormwater samples (i.e. grab, composite). Permittees have considerably variable styles of reporting these 
results, where some may interpret the findings while others simply present data in raw form. If the goal of 
stormwater monitoring is to inform BMPs to improve the conditions of stormwater quality a standard set of 
procedures must be reached. Further, some municipalities have opted to sample their UIC manholes as a 
substitute for stormwater outfalls into receiving bodies of surface water. While sampling UIC manholes may 
be important for groundwater quality, should it be considered a replacement for stormwater that is being 
spilled into surface waters? This is a major issue that DEQ and the proposed Stormwater Working Group 
must decide.  

 
 Collaborators: Local municipalities, ODEQ, Universities and other parties that are interested in 
 stormwater outfall monitoring in Oregon water bodies within the greater Willamette Valley region.    
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Pesticides Monitoring – Monitoring for pesticides seems to be one of the more contested procedures by 
permittees, as several have asked DEQ to reduce monitoring efforts in this area. Currently, permittees may 
reduce monitoring efforts for pesticides if they have not consistently detected a particular analyte. This should 
be one of the easier analytes to inform BMPs to reduce pesticide loading in surface waters as these 
compounds can only enter the environment through human activities. Again, collaboration may be the best 
course of action to assist in this area. Often pesticides are used on agricultural fields well outside of the 
permittees MS4 conveyance system, but will still be detected in ambient water samples. A broader suite of 
sampling among other collaborators may elucidate the diffuse sources so that actions may be taken to mitigate 
the pesticide loading. DEQ is home to the Pesticide Stewardship Partnership program in which members 
could play a central role within the Stormwater Working Group to seek out proper sampling procedures and 
actions to reduce pesticides from entering surface waters.  

 
 Collaborators: Local municipalities, ODEQ, Pesticide Stewardship Partnership program.    
 

Mercury Monitoring – The mercury monitoring program was imitated during the current permit cycle and 
permittees were asked to sample for mercury as a supplement to their routine sampling procedures. This 
sampling yielded little interpreted results or discussion and subsequently many permittees have called for its 
elimination. However, continued mercury sampling may be a question for the Stormwater Working Group to 
see if mercury pollution in stormwater is a concern for parts of the Willamette River Valley.  

 
 Collaborators: Local municipalities, ODEQ, Universities, ODFW, USFWS, USGS.    
 

Other Monitoring – A number of permittees have sampling procedures that are unique to their permit such 
monitoring of Structural BMPs or geomorphic condition of their respective jurisdictions. While these may be 
monitoring efforts that are important for the individual permittee it should be decided by the Stormwater 
Working Group if there could be use in establishing additional monitoring within their permit areas to better 
inform the regional monitoring efforts.   

 
 Collaborators: Local municipalities, ODEQ, Pesticide Stewardship Partnership program.   
 
In summary, the current individual monitoring efforts as categorized above may be useful in deciding a mutual 
approach to status and trends monitoring in the Willamette River Valley region. If a stormwater working group is 
established they could decide on how to best monitor stormwater quality both within their jurisdictions and for the 
region. Unless a regional scale monitoring effort is achieved it will be difficult to understand the status and trends 
of pollutants in stormwwater – as there may be unexplored contributing factors outside of permittee jurisdictions. 
It will also be important to invite other stakeholders to join the stormwater working group to build a network of 
active members who routinely contribute to this project. The alternative is the current Phase 1 permit program that 
has failed to achieve a central vision for improving stormwater quality in the region. Some permittees have 
achieved successes in reducing the loading of some parameters but cannot explain or resolve the parameters with 
frequent detections or that may be a sign of degraded water quality. A unified effort is essential to really 
understanding the driving forces behind stormwater pollution.  
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4. Summary of Phase 1 Permittee 2014-2015 Annual Reports    
This section provides a succinct review of each Phase 1 Permittee’s Annual Reports with respect to the 
monitoring procedures, data analyses, and reporting/interpretation of results. Each permittee is required to 
interpret their monitoring data and provide DEQ with explanations. At the end of each review there is a 
commentary section that provides notes and criticism. Each section is organized exactly how the Permittee 
presented their respective summaries of their findings.  
 
Monitoring procedures are summarized for each permittee in Table B-1 Environmental Monitoring of their 
permit. Table B-1 for the City of Portland is provided below as a sample of how these procedures are outlined in 
the permit. Special conditions are provided in a summary below the table. 
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Table B-1 Environmental Monitoring  

Monitoring Type Monitoring Location(s) Monitoring Frequency Pollutant Parameter 
Analyte(s) 

Instream Monitoring  
Sixteen (16) sites; 

probabilistically selected; city-
wide 

Four (4) events/year Field; Conventional; Metals; 
Nutrients 

Continuous Instream 
Monitoring  

Three (3) continuous 
monitoring stations  Ongoing Temperature and Flow 

Stormwater Monitoring 
Fifteen (15) sites; 

probabilistically selected; city-
wide 

Three (3) events/year Field; Conventional; Metals; 
Nutrients; Pesticides 

Stormwater 
Monitoring- Pesticide 

Fifteen (15) sites; 
probabilistically selected; city-

wide 
Three (3) events/permit term Pesticides 

Stormwater 
Monitoring- Mercury Two (2) sites 

Two (2) events/year; one 
summer event and one winter 

event 
Mercury 

Macro-invertebrate 
Monitoring 

Sixteen (16) sites; 
probabilistically selected; city-

wide 
One (1) event/year  N/A 

Special Conditions: 
1) The monitoring frequency reflects the required number of sample events per monitoring location.  
2) Additional pesticide pollutant parameters that must be considered for purposes of stormwater monitoring – pesticide 
include any pesticides currently used by the co-permittees within their jurisdictional areas and the following: Insecticides: 
Bifenthrin, Cypermethrin or Permethrin, Imidacloprid, Fipronil, Malathion, Carbaryl, Herbicides: Triclopyr, 2, 4-D, 
Glyphosate & degradate (AMPA), Trifluaralin, Pendimethalin, and Fungicides: Chlorothalonil, Propiconazole, Myclobutanil. 
3) The Macroinvertebrate monitoring must follow a generally accepted macroinvertebrate monitoring methodology (e.g., 
DEQ Benthic Macroinvertebrate Protocol for Wadeable Rivers and Streams). The methodology must be documented in the 
monitoring plan. 
4) BOD5 are only required to be monitored in streams with an established TMDL. 
5) Monitoring and analysis for mercury and methyl mercury must be conducted in accordance with DEQ’s December 23, 
2010 “Mercury Monitoring Requirements for Willamette Basin Permittees” memo. After two years of monitoring the co-
permittee may request in writing to the Department that the mercury and methyl mercury monitoring be eliminated. The 
monitoring may be eliminated only after written approval by the Department. EPA Method 1669 ultra clean sampling 
protocol must be used to collect samples. Monitoring for total and dissolved mercury must be performed according to 
USEPA method 1631E with a quantitation limit of 0.5 ng/L. Monitoring for total and dissolved methyl mercury must be 
performed according to USEPA method 1630 with a quantitation limit of 0.05 ng/L.  

Pollutant parameter(s) identified in each analyte category in Table B-1 are as follows:  
Field  Conventional Nutrients Metals (Total Recoverable & 

Dissolved) 

Dissolved Oxygen Escherichia coli (E.coli) Nitrate (NO3) Copper  
pH Hardness Ammonia Nitrogen (NH3-N) Lead 

Temperature Total Organic Carbon (TOC) Total Phosphorous (TP) Zinc 
Conductivity  Total Suspended Solids (TSS) Ortho-Phosphorous (O-PO4) Pesticides 

    Mercury (Total & Dissolved) 2,4-D 
    Mercury & Methyl Mercury  Pentachlorophenol 
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A. City of Portland 
 
 Monitoring Locations 
 

 
Instream Monitoring 
 

• Most streams met most of the standards or guidance values most of the time, except for bacteria and 
phosphorus in Fanno Creek, bacteria in the Tualatin River tributaries, and dissolved copper in the 
Willamette River tributaries. 
 

• Bacteria concentrations in the urbanized smaller tributaries met the single sample standard between 60 
and 80 percent of the time. The mainstem Willamette River and the Columbia Slough met the single 
sample standard for 92 and 97 percent of the samples, respectively.  
 

• Attainment of the dissolved copper guidance value ranged from 53 percent in the Willamette River 
tributaries to 100 percent in the Willamette River and Tualatin River tributaries.  
 

• The Columbia Slough and Johnson Creek met their respective TSS guidance values (established to meet 
the toxics TMDL) in 74 and 84 percent of samples, respectively. All other streams met the TSS guidance 
values in 77 to 93 percent of samples.  
 

• The Columbia Slough, Fanno Creek, and Tualatin River tributaries met their respective phosphorus 
TMDL concentrations across all locations ranging between 59 and 80 percent of samples. This is 
consistent with previous years. Using the Columbia Slough TMDL as guidance, other streams showed 
attainment of 87 percent and greater for phosphorus. 

 
 
Continuous Monitoring 
 

Location Parameter Period of record 

Columbia Slough – RM 0.25 
Gauge #14211820 

Gauge height, Discharge, Stream 
velocity 

10/01/1989 – to date 10/01/1989 – to 
date 

Fanno Creek at 56th Ave. – RM 11.9 
Gauge #14206900 Gauge height, Discharge 10/01/1990 – to date 10/01/1990 – to 

date 

Johnson Creek at Sycamore – RM 
10.2 

Gauge #14211500 
Gauge height, Discharge, Temperature 07/01/1940 – to date 10/01/2001 – to 

date 04/28/1998 – to date 

Site ID Location Stream Name Watershed 
AWB  NE Airport Way Bridge B  Columbia Slough  Columbia Slough  
SJB  St. John’s Landfill Bridge  Columbia Slough  Columbia Slough  
M2  1900 SE Millport Road  Johnson Creek  Johnson Creek  
JC-6  SE 158th Ave. Bridge  Johnson Creek  Johnson Creek  
FC-8  4916 SW 56th Avenue  Fanno Creek  Fanno Creek  
TC-4  10750 SW Boones Ferry Road  Tryon Creek  Tryon Creek  
TC-5  SW 26th Way and Barbur Boulevard  Tryon Creek  Tryon Creek  
TC-6  9323 SW Lancaster Road  Tryon Creek  Tryon Creek  
WR-BM  Morrison Street Bridge – RM 12.7  Willamette River  Willamette River  
WR-CM  St. John’s Railroad Bridge – RM 6.8  Willamette River  Willamette River  
WR-FM  Waverly Country Club – RM 17.9  Willamette River  Willamette River  
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Johnson Creek at Milwaukie – RM 0.7 
Gauge #14211550 Gauge height, Discharge, Temperature 

04/22/1989 – to date 04/22/1989 – to 
date 05/07/1998 – to date 11/10/2004 

– to date 

Kelly Creek at 159th Dr. – RM 0.0 
Gauge #14211499 Gauge height, Discharge, Temperature 03/11/2000 – to date 01/29/2000 – to 

date 07/27/2010 – to date 

Tryon Creek near Lake Oswego – RM 
1.0 

Gauge #14211315 
Gauge height, Discharge 08/03/2001 – to date 08/02/2001 – to 

date 

Willamette River at Morrison Bridge – 
RM 12.8 

Gauge #14211720 

Gauge height, Discharge, Temperature 
Turbidity, Specific conductivity, 

Stream velocity, Dissolved oxygen, 
pH, Chlorophyll, Sensor depth, 
Cyanobacteria, Nitrate (in situ) 

10/11/1987 – to date 10/01/1972 – to 
date 02/09/1972 – to date 01/22/2009 

– to date 

 
 

• The maximum discharges in Fanno Creek and Johnson Creek were higher than last fiscal year, and both 
occurred on March 15 in 2015. The minimum discharges in the streams occurred in the summer months.  
 

• Temperature maximums occurred in late June in Johnson Creek and the Willamette River due to low river 
levels and very high ambient temperatures. Small streams typically respond more quickly to high ambient 
temperature and solar radiation, and therefore can exhibit temperature maximums earlier in the year than 
large streams.  
 

• Temperature maximums occurred in late June in Johnson Creek and the Willamette River due to low river 
levels and very high ambient temperatures. Small streams typically respond more quickly to high ambient 
temperature and solar radiation, and therefore can exhibit temperature maximums earlier in the year than 
large streams.  
 

• The summer temperature at JC-1 is mainly driven by conditions in the Crystal Springs Creek system, 
rather than the Johnson Creek mainstem. While the summer water temperature at JC-1 is often cooler than 
at JC-2 (as noted in the table above), there are three large unshaded inline ponds in Crystal Springs that 
can be a source of thermal loading during very hot days, which can result in higher temperatures at JC-1 
than at JC-2. Since the removal in 2013 of one inline pond located at Westmoreland Park, it appears that a 
warming increase during very hot days in the summer is closer to 1°C compared to the 3°+ C increase 
prior to the removal of the pond. 
 

• The temperature maximum in both Johnson Creek and the Willamette River exceeded the respective 
biological criteria temperatures.  
 

• Chlorophyll a readings in the Willamette River were occasionally above the water quality criterion 
between July 1 and September 1 when flows are typically below 15,000 cfs. These exceedances are 
attributed to a combination of slow-moving water and hot weather. 
 

Stormwater Monitoring 
 

 
Site ID  Watershed  Predominant land use  Location  Dates of previous 

data collection  
OF19  Willamette River  Forest Park and Industrial  NW Front and Kittridge 

Avenues  
2000–20111 

M1  Columbia Slough  Mixed  NE 122nd Avenue at 
the Columbia Slough  

1991-2011 
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• A total of 91 samples at 30 locations (16 at locations with greater than 1,000 average vehicle daily trips 

[ADT] and 14 at locations with less than 1,000 ADT) were collected during three storm events. At one 
location, four storm samples were collected. Because the stormwater that was sampled discharges to City 
sumps, not surface water, reference to surface water standards or guidance values is solely for comparison 
purposes.  
 

• The median concentrations of dissolved copper in both traffic categories were slightly above the guidance 
value, and the 90th percentile concentrations in both traffic categories were above the guidance value.  
 

• The total phosphorus and TSS median concentrations were slightly below the guidance values for both 
traffic categories. The 90th percentile values were higher than the guidance values.  
 

• The median E. coli concentrations were slightly below the standard of 406 MPN/100 mL in the <1000 
ADT and slightly above the standard in the > 1000 category. The 90th percentile was 10 to 15 times the 
single sample standard.  
 

• The difference in the median of the analytes between the traffic categories is relatively small for dissolved 
copper, E. coli, and total phosphorus, but greater for TSS. Median concentrations for almost all analytes 
with a detection percentage above 50 percent are generally higher in the > 1,000 ADT traffic category. 
 

• The March 3, 2015 sample collected from P6_8 (10064 SE Woodstock Blvd) had the highest TSS 
concentration (458 mg/L) observed at a stormwater monitoring location this fiscal year. A recycling 
facility operates at this location, and field crews observed poor housekeeping practices during sampling. 
An additional sample was collected at this location on June 2, 2015, with a TSS result of 57 mg/L. 

 
Pesticide Monitoring 
 
Statistic  2,4-D  2,4,5-T  2,4-DB  TP  DB  PCP  BZ  
Number of Samples  91  91  91  91  91  91  91  
Detection  12.1%  1.1%  2.2%  5.5%  1.1%  92%  1.1%  
< 1000 ADT1 Median [μg/L]  < 0.06  < 0.15  < 0.5  < 0.1  < 0.1  0.17  < 0.5  
> 1000 ADT1 Median [μg/L]  < 0.06  < 0.15  < 0.5  < 0.1  < 0.1  0.225  < 0.5  
Maximum [μg/L]  1.4  0.31  48.8  0.19  0.17  4.3  0.54  
EPA Aquatic Life BM [μg/L] 2  12,500  NA  1,000  NA  NA  25  50000  
Table 30 Criterion [μg/L] 3  NA  NA  NA  NA  NA  8.7 4  NA  
 
TP = 2,4,5-TP (silvex); DB = dinoseb; PCP = Pentachlorophenol; BZ = bentazon  
1 ADT = Average daily vehicle trips  
2 Lowest EPA aquatic life benchmark (invertebrate or fish)  
3 Acute freshwater criterion (OAR 340-041, Table 30, August 4, 2015)  
4 Acute freshwater criterion at pH = 7.0  
NA = not available 
 

• Of the targeted insecticides listed in Table B.1 of the City’s MS4 permit, only two (fipronil and 
imidacloprid) were detected at one location. Fipronil was detected at a concentration slightly exceeding 
EPA’s aquatic life criterion for invertebrates. The Fipronil reporting limit (0.12 μg/L) was slightly above 
the EPA freshwater acute criteria (0.11 μg/L). Fipronil is a dinitroaniline herbicide used to control ants, 
cockroaches, fleas, ticks, and weevils and is readily available for home use. Imidacloprid is a systemic 

R1  Fanno Creek  Residential  Fanno Creek at SW 
56th Street  

1991-2001 

R2  Columbia Slough  Residential  NE 141st Avenue and 
Sandy Boulevard  
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neonicotinoid insecticide that is the most widely used insecticide for pest control in gardens and also as a 
flea treatment for pets.  
 

• Of the targeted herbicides listed in Table B.1 of the City’s MS4 permit, only two (pendimethalin and 
triclopyr) were detected at one location each, at concentrations far below the lowest EPA aquatic life 
benchmark. Pendimethalin is a fairly commonly used dintroaniline herbicide used to control annual 
grasses and certain broadleaf weeds. Triclopyr is a systemic herbicide that is used for control of broadleaf 
weeds. 
 

• Of the additional 180 non-targeted pesticides, five herbicides (dichlorobenyl, diuron, ethofumesate, 
MCPP, and simazine) were detected with a frequency of up to 16.7 percent. Ethofumesate was detected at 
the highest frequency (16.7%) and is used for controlling weedgrass and annual meadow-grass in turf, 
primarily in commercial applications.  
 

• In addition to the UIC PPS pesticide monitoring, a number of pesticides are analyzed as part of routine 
UIC WPCF monitoring. These pesticide samples were collected during three events at all 30 locations of 
Panels 5 and 6 between October 2014 and June 2015.  
 

• Of the 12 pesticides analyzed, seven were detected, but the lowest EPA aquatic life benchmark was not 
exceeded for any pesticide.  

 
• All analytes except for pentachlorophenol were detected infrequently and at levels well below EPA acute 

criteria. 
 
Macroinvertebrate Monitoring 

 

Watershed 
FY 10-11 to 

FY 13-14 
FY 14-15 

Median O/E Ratio Range of O/E Ratio 
Columbia Slough  0.28 0.19 0.10 – 0.24 
Fanno Creek  0.43 0.36 0.33 – 0.39 
Johnson Creek  0.49 0.36 0.24 – 0.48 
Tryon Creek  0.67 0.59 0.54 - 0.64 
Tualatin Tributaries  0.43 0.36 0.34 – 0.37 
Willamette River Tributaries  0.67 0.42 0.29 – 0.91 

 
• Pentachlorophenol (PCP) was detected in all but seven samples (92 percent) at a maximum concentration 

of 4.3 μg/L, which is well below the EPA aquatic life benchmark and the Oregon Administrative Rules 
(OAR) 340-041 acute freshwater criterion. As has been observed in previous years, the median 
pentachlorophenol concentration in locations with > 1,000 ADT was greater than that in locations with < 
1,000 ADT.  
 

• The PREDATOR score (observed macroinvertebrate communities over modeled expected 
macroinvertebrate communities, based on reference conditions), one of a number of options to summarize 
macroinvertebrate data, was calculated and compared to the benchmark scores of 0.85 (scores below this 
are "most impacted") and 0.91 (scores above this are "least impacted") established by DEQ. Scores 
between 0.85 and 0.91 are "minimally impacted.” 
 

• Medians for each year ranged from a low of 0.34 (most recent sampling year) to a high of 0.48 (sampling 
year 3). There was considerable variability within years and the differences among years were not 
statistically significant or suggestive of trends over time (Figure 2).  



Rethinking Stormwater Management in Oregon  

State of Oregon Department of Environmental Quality   6 

• The highest O/E value in the most recent year was 0.90 in Balch Creek, just below the 0.91 threshold for 
"least impacted" streams and indicating that conditions at this location are close to reference conditions in 
western Oregon (Figure 2). The only location in all five monitoring years (100 locations total) that met 
the "least impacted" benchmark was Miller Creek in Year 4 (0.95). The only other station above the 
"minimally impacted" benchmark (0.85) was the same Balch Creek station sampled in the first year. 
(Stations are sampled on a four-year rotational panel so the current Year 5 samples are revisits of the 
Panel 1 stations sampled in the first year.)  

• Five other locations had a score above 0.75: one each in Saltzman, Linnton, Miller and Balch creeks (all 
Forest Park tributaries to the Willamette River), and one in a tributary to Tryon Creek in Tryon Creek 
State Park.  

• Year 5 is the first year in which stations in the four-year rotational panel were resampled. Although the 
overall differences among years were not significant, comparing the panel 1 stations sampled in Years 1 
and 5 with a paired t-test indicates that the scores in Year 5 were significantly lower than the scores from 
the stations sampled in Year 1 (Figure 3). The sample size is limited, and there are a number of reasons 
that could explain the difference, including weather. A more rigorous test of changes over time will be a 
comparison of the first and second samples obtained from all four panels, which will be available in Year 
8.  
 

• There were large differences among the watersheds. The Columbia Slough was significantly lower 
than all other watersheds, and the Willamette streams and Tryon Creek were significantly higher than 
all other watersheds. It is important to note, however, that most metrics used to evaluate the health of 
macroinvertebrate communities are developed for pool-riffle stream systems. They are not as 
effective in addressing sloughs, wetlands, and large rivers, since the historical and reference 
macroinvertebrate communities in these systems are different from the higher-gradient, faster-water 
pool-riffle systems to which most of the macroinvertebrate community metrics are geared.  

 
Commentary 
 

Portland provided a very thorough report of their findings from monitoring efforts. The report 
was organized well and the statistical procedures and figures were explanatory. Portland 
interpreted their results to explain potential trends and processes that occur within their MS4 
system. There is some concern about how samples from their UIC network are representative of 
stormwater that is actually being discharged into surface waters – the DEQ Lab also shared these 
concerns. They may need to reconsider sampling procedures to include outfalls into the 
Willamette and other smaller tributaries.  
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B. City of Eugene  
Monitoring Locations 
 

 
 
Amazon Basin Monitoring 
 

• Amazon Basin ambient monitoring locations indicate long-term decreasing concentration trends 
occur at specific sites for arsenic, cadmium, chromium, lead, mercury, molybdenum, nickel, silver, 
phosphorus, nitrogen, suspended solids, temperature, and turbidity; decreasing dissolved oxygen was 
also observed. Statistically significant long-term increasing concentration trends occur at specific 
sites for lead, zinc and chemical oxygen demand.  

 
• Significant decreasing and increasing concentration trends for pollutants in the Amazon Basin occur 

at monitoring locations downstream of the urban environment, and serve as an indicator of the 
effectiveness of the sum of stormwater program elements as described in the previous sections of this 
report.  

 
• While significant water quality improvements have occurred at downstream monitoring locations, 

activities within the permit area continue to have a measurable impact on levels of pollutants 
observed in Amazon Basin streams and channels. Intra-basin upstream and downstream water quality 
comparisons indicate the concentration of metals, temperature, chemical oxygen demand, 
occasionally nitrogen, suspended solids, turbidity, and fecal Coliform increase as Amazon Creek 
flows through the urban environment. E. coli counts, dissolved oxygen, pH, water hardness, 
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dissolved solids, nutrients (nitrogen and phosphorus), and dissolved zinc decrease. Analytes for the 
A3 Channel are greater than those measured for Amazon Creek; dissolved arsenic, chromium and 
mercury are exceptions. Amazon Creek analyte concentrations are greater than those measured for 
Willow Creek; total arsenic is an exception. The Willow Creek drainage basin serves as a 
background water quality site because of its relatively low development compared to the urbanized 
permit area, although recent trends indicate some degradation of water quality.  

 
• Statistical tests also indicate Amazon Basin water samples collected during the 2014/2015 permit 

year at specific sites had significantly lower analyte concentrations when compared to historical data, 
including , calcium, chemical oxygen demand and turbidity; however, chemical oxygen demand, 
turbidity, copper, and zinc concentrations were found to increase at other monitoring sites; average 
zinc concentrations increased substantially.  

 
• Within the Willow Creek drainage basin, a statistically significantly concentration increase was 

observed for dissolved and total zinc during the most recent monitoring period.  
 
Willamette Basin Monitoring 
 

• Water quality results for ambient samples collected from the Willamette River indicate statistically 
significant long-term decreasing concentration trends occur at two sites for phosphorus and 
chromium, and one for either bacteria, pH, or mercury; an increasing trend isobserved at one site for 
copper and at two for conductivity. An increasing dissolved oxygen trend is also observed for Delta 
Ponds.  
 

• As the Willamette River flows through the Eugene urban environment, analyte concentrations 
increase for arsenic, copper, lead, mercury, nickel, silver, and zinc metals; nutrients (nitrogen and 
phosphorus), dissolved and suspended solids, turbidity, hardness (calcium and magnesium), 
conductance, and bacteria (E. coli and fecal Coliform) also increase. Field pH decreases across the 
river reach through the urban environment.  
 

• A comparison of water quality for Delta Ponds, whose riparian habitat has been restored, to the 
Willamette River at Owosso Bridge indicates the ponds have higher metal concentrations for arsenic, 
copper, lead, nickel, and zinc; chromium and mercury concentrations are higher in the Willamette 
River at Owosso Bridge. Other analytes with statistically significant concentrations that are higher in 
Delta Ponds include hardness (calcium and magnesium), conductance, total phosphorus, nitrogen, 
and dissolved solids; pH values and dissolved oxygen concentrations are higher in the Willamette 
River at Owosso Bridge. Long-term water quality characteristics for Delta Ponds will continue to 
change under flow management to restore the hydraulic connectivity of Delta Ponds to the 
Willamette River in an effort to enhance riparian habitat.  
 

• In some instances the concentration of pollutants measured at Amazon Basin and Willamette River 
sites exceed Oregon water quality standards and beneficial uses for surface waters defined in Chapter 
340, Division 41 of the Oregon Administrative Rules (OAR). For example, arsenic concentrations 
and bacteria counts in Amazon Basin streams and channels periodically exceed the human health 
criterion established for drinking water or recreational use. Toxicity criteria applicable to aquatic 
species are periodically exceeded for cadmium, copper, lead, mercury, silver, zinc, dissolved oxygen, 
pH, and temperature at Amazon Basin sites, and less frequently at Willamette River sites. Note, 
however, that exceedances of some of these pollutants in the Willamette River also occur at the 
monitoring location upstream of the Eugene urban area, indicating some analytes either occur 
naturally in the waterbody, or are affected by human activities upstream and outside of the permit 
boundary.  
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• Water quality trends and comparisons indicate measurable progress is being made toward improving 

the water quality of channels, streams and rivers receiving stormwater runoff from the City of 
Eugene. Continued improvements are anticipated through adaptive management and refinement of 
stormwater program BMPs as needed. 
 

Commentary 
 
 The monitoring efforts were thorough however the reporting style was difficult to interpret. It would 
 be preferred that City of Eugene reported their results following the table of monitoring requirements 
 where each section reports the results from each type of monitoring.  Further, Eugene relies too 
 heavily on appendices and supplementary figures to illustrate their results. They should summarize 
 the results by some common land use type or other relevant categorical variable. Summaries by site 
 are not informative to readers who are not familiar with those areas and what they represent.  

C.  City of Salem  
Monitoring Locations 
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Parameters for each monitoring element  

 
Water quality criteria for monitored streams  
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Medium values for monthly instream sites (2014-2015)

 

Number of water quality criteria exceedances for monthly instream sites (2014-2015) 
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Commentary 

 The City of Salem completed extensive monitoring and was able to complete monitoring 
requirements for pesticides, mercury, and macroinvertebrates by the submission time of the 2014-
2015 annual report.  In Table 5 presented above they share the number of exceedances with water 
quality criteria by site. In their report they provide additional tables to show the concentrations of 
exceedances by site (in red) in tables 7-15 (Salem 2015). In addition, they presented their findings 
in several figures. They also attached the analytical records from pesticides screenings. However 
Salem did not provide thorough interpretation and discussion of their findings. Further, they did 
not link these monitoring results back to BMP implementation or effectiveness monitoring. There 
was no discussion in the monitoring section. They should consider organizing their results by 
monitoring types (i.e. instream, biological, storm event, etc.) and summarize by some categorical 
variable that is representative of the common land use types within their jurisdiction.   

D. Multnomah County 
 
Instream Monitoring  
 

• Instream monitoring is required at two sites in the permit area for a range of pollutant parameters 
shown in the table below. Monitoring is coordinated with the City of Gresham; the County maintains 
an intergovernmental agreement with Gresham to contract monitoring services, including monitoring 
scope, and sampling methods. Fairview Creek and Beaver Creek are the two priority watersheds in 
the Gresham area. Fairview Creek results are summarized in the Gresham NPDES Annual Report. 

 
• Two sites in Beaver Creek are monitored by the County, one site at the boundary of the urban and 

agricultural land uses, and one near the mouth of the stream, where the stream joins the Sandy River. 
Instream monitoring results are generally within expected ranges, with exceedances in temperature 
and E.coli.  
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*exceedances highlighted in green 
 
Macroinvertebrate Monitoring  
 

• Macroinvertebrate scores are low, which is consistent with previous sampling results. 
 

 
 
Pesticide Monitoring  
 

• Pesticide data was collected through the County’s Underground Injection Control (UIC) Program, as 
described in the letter to DEQ, April 25, 2011. Details of the pesticide selection process are found in 
the County’s UIC Monitoring Plan (2014), which can be downloaded from the County’s Water 
Quality Program website (https://multco.us/water-quality-program/reports-and-plans).  
 

• The objective of this pesticide sampling is to fill data gaps about pesticides that may be commonly 
used along County’s urban roadways and at County facilities. 179 different pesticides were screened 
using two methods to provide a baseline of pesticide information: Pacific Agricultural Laboratory 
Multi-residue Pesticide Screen and the Chlorinated Acid Herbicide Profile. Data were collected from 
two UICs and three facilities.  
 

• Five pesticides were detected from the two UICs on roadways, and two pesticides were detected at 
two County facilities. Only one site had two pesticide concentrations significantly above the 
quantitation limit.  
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Recommendations  
 

Multnomah County has a small jurisdiction relative to Portland, Eugene, and Salem. Their 
monitoring results summary is organized well however they do not provide the same level of 
comprehensive interpretations. For example, macroinvertebrates scores were reported low, but 
by what metric and if it is consistent with previous sampling results what are the likely drivers? 
Since monitoring is intended to direct best management practices, what is Multnomah County 
doing to improve stormwater quality and habitat conditions for macroinvertebrates in sampled 
streams? The form of adaptive management needs to be clearer. Further Multnomah County 
provided pesticide results in a series of spreadsheets; no other results were reported or interpreted.  
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E.  Gresham Group  
 
Instream Monitoring 
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• Instream monitoring results are generally within expected ranges. Some sites were above the 
temperature standard in late July when there was no rainfall, and some sites had periodic 
exceedances of the 406 colony forming units (CFU/100ml) E. coli standard, primarily after events 
associated with rainfall. 
 

• All of the sampled streams currently have TMDLs for both of these pollutants, although stormwater 
is not an associated cause for temperature exceedances. Some sites also had dissolved oxygen lower 
than some aquatic life criteria in late July; these samples were associated with high temperatures that 
likely drove the phenomenon. 
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Continuous Monitoring 
 

 
• The data from the continuous instream monitoring being conducted by USGS is available at 

www.usgs.gov. In addition to the data collected at the two USGS gages on Johnson and Fairview 
Creeks, the City of Gresham also collected continuous temperature data at all of the instream 
monitoring locations, as well as other locations.  
 

• A summary of the number of days that the maximum daily temperature at each continuous 
temperature monitoring station exceeded the temperature standard (17.8 C), as well as the highest 
temperature reached at each station is included in the Appendix.  
 

• Very few sites had no exceedances (highlighted in blue), while several streams had sites where the 7-
day average of the daily maximum (7DADM) was >18 for 100 days or more (highlighted in red).  
 

• The city is aware of the impact in-line ponds can have on temperature - Fujitsu Pond is a highly 
ranked Natural Resource CIP project, and the City is also studying ways to improve public and 
private ponds on Butler and Hogan Creeks. 
 

Stormwater Monitoring 
 

• Similar to previous years, stormwater monitoring data revealed that higher traffic sites (>1000 
vehicle trips per day) have higher pollutant concentrations for most pollutants (e.g. TSS, total and 
dissolved metals, nutrients, phthalates, and pesticides) in comparison to residential streets (<1000 
trips/day).  

• There were two instances of very high E. coli levels (>24,000). which were investigated. In both 
cases there was very low flow, and water samples were collected by placing a bailer against a pipe to 
collect trickling water.  
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• Biofilms in stormwater pipes have recently been shown to be significant sources of E. coli, but have 
not been shown to be related to human illness causing pathogens. Our hypothesis is that biofilms 
were incidentally scraped off the pipes at these two sites, leading to high E. coli measurements. 

 
Structural BMP Monitoring 
 

• Structural BMP monitoring during 2014-15 included monitoring inlet and outlet locations at the 
Columbia Slough Water Quality Facility. In general, results show that the facility is reducing metals 
and other pollutants associated with sediment, as well as reducing nutrients and bacteria. The 
removal of total suspended solids has increased over the past few years, and removal was very good 
during the 2014-2015 monitoring season 

 
Macroinvertebrate Monitoring 

 
• Macroinvertebrates were collected at all of the instream monitoring locations, except Fairview Lake. 

Results are similar to previous years, with the Kelley Creek location (KI2) showing the least amount 
of impairment (i.e., the greatest abundance and highest number of sensitive species). This site is 
predominantly surrounded by an undeveloped forested area. 
 

• All of the other locations have biological communities that indicate moderate or severe impairment 
according to the statewide Benthic Index of Biological Integrity (B-IBI). Data trends will be assessed 
on a five year basis as described in the Environmental Monitoring Plan. 

 
Recommendations 
 

While their monitoring was comprehensive, Gresham reported their results in raw tabular form 
and did not summarize the findings by a land use type or some other categorical criterion. As 
presented it is difficult to discern trends with their monitoring program. It is recommended that 
Gresham provide a summary of their findings in a summary statistics table (see City of Portland 
for an example) along with a discussion of how these findings contribute to effectiveness 
monitoring and BMP performance.  
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F.  Clackamas Group  

Report from Water Environment Services (WES) covers the following co-permittees: 

1. Clackamas County Service District #1 
2. City of Happy Valley 
3. Surface Water Management Agency of Clackamas County 
4. City of Rivergrove 

 
**Note that reporting style is by location. Each location has a table of results with some discussion of the results. 
This style is consistent across co-permittees. 
 
Instream Monitoring 
 

• Instream monitoring was conducted at eight locations on seven tributaries to the Willamette 
River within the CCSD#1 service boundary and at one location on one tributary to the Tualatin 
River within the SWMACC service area. Note that the SWMACC creek monitoring location is 
not located in the geographic area which is regulated by SWMACC's MS4 permit.   

1) Carli Creek  
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2) Sieben Creek  

 

3) Phillips Creek  

 
 
4)  Kellogg Creek at SE Rusk Rd 
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5)  Kellogg Creek at Rowe Middle School  
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6) Mt. Scott Creek  

 
 
 
7) Rock Creek 
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8) Cow Creek  

 
 
 

• Time-weighted instream composite samples were collected three times during storms during the 
monitoring year in CCSD#1 and SWMACC; grab samples were collected during an additional 
routinely scheduled six visits to all nine instream monitoring locations under varying weather 
conditions during the July 1st-June 30th monitoring year.  
 

• Storm sewer outfall monitoring was conducted at four locations which discharge to tributaries of 
the Willamette and Clackamas Rivers in CCSD#1. Outfall monitoring was also conducted at a 
location in the City of Rivergrove in SWMACC. Time-weighted composite samples were taken 
during three visits to these five outfall locations during the year.  
 

• Complete results of the instream and outfall sample collection efforts conducted by WES for the 
2013-2014 monitoring year are provided in Table 4 (for monitoring conducted within CCSD#1) 
and Table 5 (for monitoring conducted within SWMACC). 
 
Monitoring Results Discussion  
 
- During 9 monitoring events, pH levels were between 6.5 and 8.5, which is protective of 

watershed health; the level was below 6.5 during the storm monitoring event on March 24, 
2014.  

 
- The 406 colonies/100 ml standard for E. coli was exceeded on 4 occasions, including all 3 

monitored storms. 
 
- Total phosphorus exceeded the 0.14 mg/L guidance value during the storm on July 22, 2014, 

but was at lower levels during the other 9 monitoring events.  
 
- The total suspended solids concentration was72 mg/L during the July 22, 2014 storm.  
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- Dissolved oxygen levels were above 8.0 mg/L, which is protective of watershed health, 

during all 10 monitoring events. Water temperature was slightly above 18 C during three 
monitoring events, including two of the storms. 

 
- The regulated criterion for total copper was exceeded during two storms. The guidance 

values for total zinc and total lead were also exceeded during 2 storms. The regulated 
criterion for dissolved lead and dissolved zinc, and the guidance value for dissolved copper, 
were all exceeded during the July 22, 2014 storm 

Report from the City of West Linn: 
Monitoring Summary 
*Note West Linn reported results in tabular form in Appendix B of their report.  
 

• West Linn conducted instream monitoring at three locations:  
Site #1: Trillium Creek at Caloroga Road, a tributary to the Willamette River  
Site #2: Tanner Creek at Imperial Drive, a tributary to the Willamette River,  
Site #3: Unnamed Creek at Ryan Court & Johnson Road, a tributary to the Tualatin River  
 

• Outfall monitoring was conducted at an outfall to Barlow Creek, a tributary to the Willamette River 
(Site #4). 
 

• In accordance with the frequencies outlined in the 2013 CCCSMP, time composite grab samples are 
taken at the instream monitoring locations a minimum of three times a year (during storm events). 
Single grab samples are taken during two additional monitoring events (not during storms) at the 
instream monitoring locations.  
 

• For instream monitoring, 50% of the samples need to be collected during the wet weather season 
(October 1st - April 30th). Time composite grab samples are taken at the outfall monitoring location 
three times a year during rain events.  
 

• Since 2012, the City of West Linn has been participating in a coordinated pesticide monitoring effort 
with other Clackamas County co-permittees and the USGS. Sediment and instream water samples 
were collected in the summer of 2013. Preliminary results were provided by USGS to the 
participating jurisdictions in April 2014. The USGS submitted the draft report for final internal 
review and approval on October 8, 2015. 
 

• A first round of mercury sampling took place in March and April of 2013. As the initial obligations 
for mercury monitoring were fulfilled, and as DEQ was unclear in how they intended to use the data, 
in December 2014 we asked DEQ if we could forgo the second round of mercury sampling. DEQ 
agreed that a second round would not be necessary at this time.  
 

• Biological monitoring was conducted early in the permit cycle and a final report was prepared for the 
cities of Gladstone, Lake Oswego, Milwaukie, Wilsonville and West Linn in February 2014 and was 
submitted with last year’s annual report. Complete instream and stormwater outfall sampling results 
are included and summarized in Appendix B. The sampling results represented have been formatted 
to simplify the data review process. 

Report from the City of Lake Oswego: 



Rethinking Stormwater Management in Oregon  

State of Oregon Department of Environmental Quality   25 

Monitoring Summary 
* Note Lake Oswego reported results in tabular form in Appendix B of their report. 
 

• In accordance with the 2012 Stormwater Monitoring Plan, Lake Oswego conducted instream ambient 
water quality, dry weather mercury monitoring, macroinvertebrate monitoring, and pesticide 
monitoring.  
 

• Lake Oswego conducted instream monitoring at seven locations.  
 

• Lake Oswego uses grab sampling methods to collect the instream samples at 5 sites, with a 
combination of continuous records of turbidity, pH, and dissolved oxygen and grab samples for other 
analytes at 2 sites.  
 

• A total of 12 sampling events are required with 50% during the wet weather season and 50% during 
the dry weather season. Complete grab sampling results are summarized and included in Appendix 
B. The sampling results presented have been formatted to simplify the data review process.  
 

• Continuous records are maintained in our AQUARIUS database.  
 

• As required by Lake Oswego’s permit, a trends analysis on the sampling record through June 30, 
20151 was completed and will be submitted as part of the required pollutant load reduction 
evaluation. The most statistically significant water quality trends are shown in Table 3 by parameter, 
site, and dry vs. wet weather trend.  
 

• To fulfill the pesticide monitoring component of the MS4 permit, the Clackamas County co-
permittees engaged the United States Geological Survey (USGS) to sample and analyze instream 
waters, water discharged from stormwater outfalls, suspended sediment, and streambed sediment for 
over 100 pesticides and compounds of emerging concern across the urban areas of the county. The 
co-permittee group elected to focus sampling on pesticides for which the environmental occurrence 
had not to date been widely evaluated in the region. There was particular focus on insecticides that 
could have unintended targets among aquatic organisms, to determine whether there might be a link 
between observed patterns in benthic communities and pesticide concentrations. The sampling 
occurred in late August and early September, 2013. Two sites were sampled in Lake Oswego: Ball 
Creek downstream of the Kruse Oaks Way crossing, and Lost Dog Creek at Lake Front Road. The 
final results were presented in the 2013- 2014 Annual Report. Key findings are that surface waters 
sampled in Lake Oswego did find detectable quantities of several current use pesticides. Samples 
from Lost Dog Creek contained quantities of bifenthrin, fipronil, and DDT-degradation products 
above aquatic life benchmarks. None of these compounds are now used Lake Oswego (see Appendix 
A). Publication of the USGS findings as a journal article is currently expected during the 2015-2016 
reporting period. 

Report from the City of Wilsonville: 
Monitoring Summary 
Did not provide an effective summary or interpretation of the results but instead submitted an attached summary 
by Cole Ecological Inc. See A3.6 for a visual reference.  

Report from the City of Milwaukie: 
Monitoring Summary 
* Note City of Milwaukie reported results in tabular form in Appendix B of their report..  
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• Milwaukie conducted instream and outfall monitoring.  
• Continuous instream monitoring of Johnson Creek was also performed by USGS.  
• The City conducted instream monitoring at one location (Minthorn Springs Creek at Harmony Road), 

a tributary to the Kellogg Creek.  
• Outfall monitoring was conducted at one outfall location (Roswell Street prior to discharge in 

Johnson Creek).  
• Time composite grab samples are required at the instream monitoring location twice during the 

reporting year (during storm events over the wet weather season). Single grab samples are also 
required during two additional monitoring events (during the dry weather season) at the instream 
monitoring location. Time composite grab samples are required at the outfall monitoring location 
three times during the monitoring year.  

• In addition to the required instream and outfall monitoring, the City was required to conduct mercury 
monitoring at one location (Roswell Street outfall) during the 2012-2013 water year (October 1, 2012 
to September 30, 2013). Two samples, one during the wet weather season and one during the dry 
weather season, were required. The City’s reissued MS4 NPDES permit (effective date: March 16, 
2012) prescribed new monitoring requirements that were to take effect October 1, 2012.  

• During the 2012-2013 monitoring year, the City collected their wet weather season mercury sample 
on 3/20/2013. The City also collected a dry weather season mercury sample on 5/29/2013. Complete 
sampling results are summarized and included in Appendix B.  

• The sampling results presented have been formatted to simplify the data review process.  
• The City of Milwaukie completed the two Mercury monitoring events in 2013 as required by permit 

conditions and petitioned DEQ to request eliminating further Mercury monitoring in a letter sent to 
DEQ via email on 1/30/2015.  

• The City of Milwaukie received confirmation of permission to eliminate Mercury monitoring from 
its environmental monitoring requirements in an email from Lisa Cox, Municipal Stormwater 
Coordinator at DEQ on 4/16/2015. 

Report from the City of Oregon City: 
Monitoring Summary 
*Note City of Oregon City reported results in tabular form in Appendix B of their report. This mirrors closely the 
format of the report from City of Milwaukie, West Linn, and Lake Oswego.  
 

• Oregon City is required to conduct in-stream and outfall monitoring.  
• In-stream monitoring is required at six locations reflecting four tributaries to the Willamette River. 

Outfall monitoring is required at two outfall locations that discharge to the Clackamas River.  
• Time-weighted composite (during storm events) and single grab samples are taken in accordance 

with the frequencies outlined in Table 3 below.  
• During the 2014–2015 monitoring year, the City of Oregon City collected all required instream 

samples (four monitoring events at six sites). However, only two of three required outfall samples (at 
two sites) were collected due to lack of late winter/early spring rainfall (no flow at outfalls).  

• Oregon City is committed to collecting the additional outfall samples during the 2015 – 2016 
monitoring year in order to make up for the reduced number of samples collected. Complete 
sampling results are summarized and included in Appendix B. The sampling results presented have 
been formatted to simplify the data review process. 

Report from the City of Gladstone: 
Monitoring Summary 
*Note City of Gladstone reported results in tabular form in Appendix B of their report.  
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• The City of Gladstone has one instream monitoring location on Rinearson Creek at Risley Avenue. 
Time-weighted composite samples are required three times per year during rainfall events. In late 
2007, the City and Clackamas County Water Environment Services (WES) signed an 
intergovernmental agreement (IGA) for stormwater monitoring, and WES now monitors Gladstone’s 
location on the City’s behalf. Results of the monitoring effort are summarized in Appendix B.  

• Results of the monitoring indicate lower levels of bacteria compared to the previous year’s results. 
Historic high levels of bacteria are likely associated with the limited development setback from the 
stream channel and the prevalence of wildlife in the area. The concentrations of other parameters 
appear typical for the receiving water. It should be noted due to limited rainfall, two samples were 
collected less than the required 14 day minimum sampling frequency for instream samples. This 
oversight was reported to WES, and an extra sample will be collected during the 2015-2016 reporting 
year to compensate for this issue.  

• During the 2014-2015 reporting year, Gladstone completed their participation in a coordinated 
pesticide monitoring effort with Clackamas co-permittees and USGS. Sampling was conducted in the 
summer and fall 2013. Gladstone financially participated in this study; however, no monitoring sites 
in Gladstone were included. The draft report was completed by USGS in February 2015, and the final 
report was completed in November 2015 

Report from the City of Johnson City: 
Monitoring Summary 
 
*Nearly no monitoring has been done. Although the permittee acknowledges that they are an incorporated 
manufactured home park with no tax base. All wastes, debris, and recyclables are transferred to facilities outside 
of the city. Entire report was 3 pages in length.  

Report from the Oak Lodge Sanitary District.  
Monitoring Summary 
 
*Note City of Oregon City reported results in tabular form in Appendix B of their report. Their summary and 
interpretation of the results were prepared by Brown and Caldwell consulting firm.  
 

• Surface water sampling occurred four times annually as is required in the NPDES permit. The sites 
sampled included instream samples from each site, and two outfalls. In reviewing the water quality 
data, water quality elements for sediment and bacteria are elevated, with periodic exceedances of the 
state standard for E. coli.  
 

• Other testing elements appear to be within DEQ range, and program monitoring will continue per the 
procedures outlined in the 2012 Monitoring Plan. Sample results are provided in Appendix A where 
analyses were completed by Brown and Caldwell. 

Commentary (Clackamas Group) 
Some permittees reporting styles were different despite them following a similar pattern or template. While the 
Clackamas Group followed a similar approach for monitoring stormwater their method of reporting and 
interpreting the results is lacking. In fact, the style of reporting the monitoring results is essentially restating the 
methods with comments about the actual results peppered in the text. Further each co-permittee directs the reader 
to a table of summary statistics in the Appendix. This monitoring is central to understanding stormwater quality 
and interpretation of the results is required by permit. Therefore the Clackamas Group needs to provide detailed 
results interpretation with appropriate tables and figures that make reader comprehension easier to follow. As is, 
the reporting style is ambiguous at best.  
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G. Clean Water Services  
 
Stormwater Monitoring Summary 
 

• This portion of the MS4 Annual Report discusses District efforts to identify water quality 
improvements or degradation. In previous reporting years, the District addressed the issue of 
water quality improvements or degradation by conducting statistical testing for trends in the 
monitoring data from the Tualatin mainstem and tributary sampling locations. These evaluations 
tended to focus on identification of long-term trends over a period of 10 to 20 years. The long-
term trends were generally found to be relatively consistent from one year to the next. For the 
present report, trend analyses were performed for pollutant data from the District’s stormwater 
monitoring sites. The monitoring sites and pollutant parameters are described in Appendix B of 
this report (Table B-1 and Table B-2, respectively). Trend analyses of stormwater data were 
conducted in 2013 and resulted in the identification of several trends and tentative trends (trends 
which were not significant at the chosen significance level (α) of 0.05 but which had p-values 
that were still relatively low). The trend analyses reported for the current annual report serve to 
help identify which of the previously identified trends are continuing, and which have run their 
course. 

 
• Monitoring data were evaluated by computing the values and reporting the statistical significance 

of Kendall’s tau correlation coefficient, a nonparametric procedure that is used to determine 
whether values tend to increase or decrease monotonically (i.e., changes over time that may or 
may not be linear). For data series that included nondetects (reported as less than the reporting 
limit), a Minitab macro was employed that estimates Kendall’s tau while using the information 
contained in nondetects. All evaluations used a statistical significance level (α) of 0.05. Thus, for 
trends determined to be significant, the estimated probability that a trend is actually present (and 
not arising due to chance) is at least 95%. This screening level effort did not attempt to account 
for the many factors, such as weather conditions or streamflow, which might be expected to 
influence trends. Table D-1 below displays the monitoring site, pollutant, value of Kendall’s tau 
correlation coefficient, and p-value for the statistically significant trends. The table also includes 
identification of tentative trends, for which the p-value was greater than 0.05 but less than about 
0.10. The results are included to indicate trends that, while not significant at the chosen 
significance level, are worthy of note as the District continues its monitoring at these stormwater 
sites. These sites have been monitored since 2008 or 2009 (with the exception of Amberglen, 
where monitoring began in 2012, and Maple, where monitoring began in 2014). 
 

• Most of the identified trends and tentative trends were found at the MS4 sites at 209th and at 39th 
Loop. At the 209th site, three increasing trends (for orthophosphate, soluble zinc, and total 
recoverable zinc) and one decreasing trend (for soluble lead) were detected. At the 39th Loop 
site, all of the trends and tentative trends were decreasing. The parameters for these decreasing 
trends and tentative trends were soluble chloride, hardness, total recoverable nickel, 
nitrate/nitrite, soluble lead, total dissolved solids, total Kjeldahl nitrogen, soluble zinc, and total 
recoverable zinc. One trend (a negative trend for chloride) was found at Maple, while no trends 
were identified at Paddington or at Amberglen. 

Commentary  
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Clean Water Services District did a thorough job of providing interpretation of their results from this year while 
also connecting them to overall trends in their sampling area. Their summary was succinct, but could be broken 
up into sections that make readability somewhat better.  
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Appendix 1. MS4 Phase 1 Permittee Monitoring Requirements Summary  
 
 

MS4 
Jurisdiction  

Permit 
Year 

Approximate Size 
(acres) / Population 

Monitoring 
Type 

Monitoring 
Location(s) 

Monitoring  
Frequency 

Pollutant Parameter Category 

Gladstone1 2005 2550 / 12000 SW 
 

Instream 

1 
 

1 

1x/year 
 

1x/year 

TSS, TDS, BOD, COD, pH, temp, 
TP, TKN, Fecal (fc), O&G 

Visual, Field Kit 

 2012 - Instream 
 

Pesticide2 

1 3x/year Field3, Conventional4, Metals5, 
Nutrients6, Biological7 

 

Johnson City 2005 75 / 600 none ----- ----- ----- 

 2012 - Instream 1 5x/year Field, Conventional, Metals, 
Nutrients 

Lake Oswego 2005 6700 / 36600 Instream 7 12x/year pH, DO, temp, turbidity, 
conductivity, TSS, flow, Zn (T), 

nitrate, Ortho-P, TP, Ecoli 

 2012 - SW 
 

Instream 
Pesticide3 

2 
 

7 
 

2x/year  
 

12x/year 
 

Field, Conventional, Metals, 
Nutrients 

“ (+Biological) 

                                                      
1 Gladstone is required in Schedule D Special Condition to complete a Stormwater Master Plan by January 2014.   
2 Permit condition to “Conduct or contribute to a pesticide stormwater characterization monitoring or instream pesticide monitoring project/task.  
3 Field - DO, pH, temp, Conductivity 
4 Conventional – E. coli, hardness, BOD, TSS, TDS, VS 
5 Metals (total & dissolved) – Cu, Pb, Zn, Hg, MeHg [Note: Hg and MeHg are only required for SW samples] 
6 Nutrients – NO3, NH3-N, TP, Ortho-P 
7 # of sites vary by permittee, and typically not required at the same # of monitoring locations as other instream monitoring.  Must be conducted in accordance with generally accepted 
biological monitoring methodology.   
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MS4 Jurisdiction  Permit 
Year 

Approx. Jurisdiction Size 
(acres) / Population 

Monitoring 
Type 

Monitoring 
Location(s) 

Monitoring  
Frequency 

Pollutant Parameter Category 

Milwaukie 2005 3075 / 25000 SW  
 
 
 
 

Instream 
 

2 
 
 
 
 

1 
1 

4x/year  
 
 
 
 

12x/year 
Continuous 

TDS, TSS, DO, temp, E coli, O&G, 
NH3, COD, hardness, NO3, NO2, 
TP, ortho-P, Total Metals (TM) - 

Cu, Pb, Zn, Cd, Cr, Ni  
---[not specified]--- 

USGS – Johnson Creek 

 2012 - SW 
 

Instream 
Pesticide 

1 
 
1 

3x/year 
 

4x/year 

Field, Conventional, Metals, 
Nutrients 

“ (+ Biological) 

Oregon City 2005 5375/ 30000 SW 
 
 
 
 
 

Instream 

2 
 
 

1 
 
 

10 

1x/year 
 
 

4x/year 
 
 

4x/year 

TSS, COD, TOC, temp, fc, conduct., 
(TM) - As, Cd, Cr, Cu, Fe, Pb, Mn, 

Hg, Ni, Zn 
TSS, TDS, TOC, temp, TKN, TP, E 
coli, (TM) - As, Cd, Cr, Cu, Fe, Pb, 

Mn, Hg, Ni, Zn  
Visual, Field Kit 

 2012  SW 
 

Instream 
Pesticide 

2 
 
6 

3x/year 
 

4x/year 

Field, Conventional, Metals, 
Nutrients 

“ (+Biological) 

West Linn 2005 5050 / 24000 SW 
 
 

Instream 

1 
 
 

4 

2x/year 
 
 

3x/year 

TS, TSS, DO, temp, TDS, TVS, 
COD, BOD, NO3, TP, Ecoli, O&G 

“ (subtract O&G) 

 2012 - SW 
 

Instream 
Pesticide 

1 
 
3 

3x/year 
 

5x/year 

Field, Conventional, Metals, 
Nutrients 

“ (+Biological) 
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MS4 Jurisdiction  Permit 

Year 
Approx. Jurisdiction Size 

(acres) / Population 
Monitoring 

Type 
Monitoring 
Location(s) 

Monitoring  
Frequency 

Pollutant Parameter Category 

Wilsonville 2005 4425 / 18000 SW 
 

Instream 

1 
 

4 

1x/year 
 

4x/year 

TSS, TDS, COD, BOD, pH, temp, 
DO, TP, TKN, NH3, Ecoli 

“8 
 2012 - SW 

 
Instream 
Pesticide 

1 
 
3 

3x/year 
 

4x/year 

Field, Conventional, Metals, 
Nutrients 

“ (+Biological) 

CCSD#1 2005 1725 / 7000 SW 
 
 

Instream 

3 
 
 

8 

1x/year 
 
 

3x/year 

TSS, TDS, DO, conductivity, pH, 
temp, NO3, NH3, ortho-P, TP, 

Ecoli, (TM) - Cu, Pb, Zn 
“ 

 2012 - SW 
 

Instream 
Pesticide 

Geomorphic 

8 
 
4 
 
7 

9x/year 
 

3x/year 
 

1x/permit 

Field, Conventional, Metals, 
Nutrients 

“(+Biological) 

SWMACC 2005 830 / 300 Instream 1 1x/year TSS, TDS, DO, conductivity, pH, 
temp, NO3, NH3, ortho-P, TP, 

Ecoli, (TM) - Cu, Pb, Zn 
 2012 - SW 

 
Instream 
Pesticide 

1 
 
1 

3x/year 
 

9x/year 

Field, Conventional, Metals, 
Nutrients 

“(+Biological) 

OLSD 2005 3600 / 32000 SW 2 4x/year TSS, TDS, turbidity, BOD, pH 
COD, temp, TKN, TP, fc, O&G  

 2012 - SW 
 

Instream 
Pesticide 

3 
 
3 

3x/year 
 

4x/year 

Field, Conventional, Metals, 
Nutrients 

“(+Biological) 

                                                      
8 See permit for some variation of pollutant parameters based on drainage basin 
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MS4 Jurisdiction  Permit 

Year 
Approx. Jurisdiction Size 

(acres) / Population 
Monitoring 

Type 
Monitoring 
Location(s) 

Monitoring  
Frequency 

Pollutant Parameter Category 

Clackamas County 
Group 

2012 32725 / 185000 SW 
Instream 
Mercury 

Geomorphic 
Pesticide 

Biological 

109 total sampling events/year from 19 locations 
180 total sampling events/year from 30 locations  

8 total sampling events/year from 4 locations 
7 total sampling events/permit term from 1 location 

To be identified 
Minimum - 18 total sampling events/permit term from 18 locations 

Gresham/Fairview 2010 17000 / 115000 SW 
Instream 

Continuous 
Mercury 
Pesticide 

Biological 
BMP 

9 total sampling events/year from 3 locations 
36 total sampling events/year from 9 locations 

2 continuous instream monitoring locations 
4 total sampling events/year from 2 locations 
9 total sampling events/year from 3 locations 
4 total sampling events/year from 4 locations 

4 total sampling events/year from 2 locations (inlet/outlet) 

Portland/Port of 
Portland 

2011 22000 / >100000 SW 
Instream 

Continuous  
Mercury 
Pesticide 

Biological 

45 total sampling events/year from 15 locations 
64 total sampling events/year from 16 locations 

3 continuous instream monitoring locations 
4 total sampling events/year from 2 locations 

45 total sampling events/year from 15 locations 
16 total sampling events/year from 16 locations 

Eugene 2010 27750 / 156000 SW 
Instream 
Mercury 

Geomorphic 
Pesticide 

Biological 
BMP 

6 total sampling events/year from 2 locations (includes organics) 
72 total sampling events/year from 12 locations (includes organics) 

4 total sampling events/year from 2 locations 
Annually 

6 total sampling events/year from 2 locations 
12 total sampling events/permit term from 12 locations 

3 sampling events/permit term from one BMP 

Salem 2010 30000 / 155000 SW 
Instream 

Continuous 
Mercury 
Pesticide 

Biological 

9 total sampling events/year from 3 locations 
225 total sampling events/year from 24 locations 

10 continuous instream monitoring locations 
4 total sampling events/year from 2 locations 

12 total sampling events/permit term from 3 locations 
6 total sampling events/permit term from 3 locations 

Multnomah County 2010 2250/linear system serving the 
general Metro population 

Instream 
Mercury 
Pesticide  

Biological 

8 total sampling events/year from 2 locations 
2 total sampling events/year from 1 location 

To be identified 
2 total sampling events/year from 2 locations 
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Appendix 2. Excerpts from Phase 1 Permittees Annual Reports 
 
The following is a list of excerpts taken directly from Phase 1 Permittees for visual reference. Note that each 
report contains much more information and DEQ recognizes the significant work each permittee contributes to 
these reports. The following excerpts are useful for demonstrating the disparity of reporting styles found in annual 
reports. Without consistent reporting requirements, it will be nearly impossible for DEQ to coordinate any 
regional approach to stormwater management.  
 

A2.1. City of Portland 
a. Instream Results IV-3 Comprehensive Ambient Sampling – Summary 

 
Surface Water Body  No. of Locations 1  

Fixed/Probabilistic  
Monitoring Frequency 1  

Fixed/Probabilistic  
Columbia Slough2  2 / 6  Bi-monthly/quarterly + 1 

storm  
Fanno Creek  3 / 4  Monthly to 

quarterly/quarterly + 1 
storm  

Johnson Creek2  2 / 2  Bi-monthly/quarterly + 1 
storm  

Tryon Creek  3 / 1  Most monthly/quarterly + 1 
storm  

Willamette River 
Tributaries  

0 / 4  ---/quarterly + 1 storm  

Willamette River3  1 / 0  monthly to quarterly/---  
  1 The numbers of sampling locations and monitoring events are greater than shown in Table B-1 
   of the MS4 permit, but do not necessarily represent future sampling activities.  
  2 Some sampling locations are outside the City of Portland urban services boundary (USB).  
  3 There are no probabilistically selected monitoring locations in the Willamette River. 
 

b. MS4 Pesticide Monitoring –Summary of Detected Pesticides IV-6 
 

Statistic  2,4-D  DC  DCP  MCPP  PCP  TP  CB  IM  
Number of Samples  6  6  6  6  4  6  6  6  
Detection  83%  17%  33%  50%  75%  33%  17%  17%  
< 1000 ADT 
Detections 1  

3  1  0  1  2  1  1  1  

> 1000 ADT 
Detections 1  

2  0  2  2  1  1  0  0  

< 1000 ADT Max 
[μg/L]  

6.1  1.8  <0.0
8  

0.11  0.32  0.19  1.00  0.06  

> 1000 ADT Max 
[μg/L]  

2.7  <0.0
8  

1.1  0.98  0.19  0.082  <0.06  <0.06  

EPA Aquatic Life 
Benchmark [μg/L] 2  

12,07
5  

14,0
00  

NA  >45,50
0  

25  58,500  110  34.5  

Table 30 Criteria 
[μg/L] 3  

NA  NA  NA  NA  8.7  NA  NA  NA  

 DC = dicamba; DCP – dichloroprop; TPCP = pentachlorophenol; P = triclopyr; CB = carbaryl; IM = imidacloprid  
 1 ADT = Average Daily Trips  
 2 Lowest EPA aquatic life benchmark (invertebrate or fish)  
 3 Acute freshwater criterion (OAR 340-041, Table 30) 
 

c. UIC WPCF Pesticide Monitoring –Summary of Detected Pesticides IV-9 
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Statistic  2,4-
D  

2,4-
DB  

TP  DC  DCP  PCP  BZ  

Number of Samples  46  46  46  46  46  46  46  
Detection  28%  22%  7%  7%  2%  91%  7%  
< 1000 ADT Median 
[μg/L] 1  

<0.0
6  

<0.5  <0.05  <0.05  <0.7  0.077  <0.5  

> 1000 ADT Median 
[μg/L] 1  

<0.0
6  

<0.5  <0.05  <0.05  <0.7  0.16  <0.5  

Maximum [μg/L]  8.9  4.0  0.24  2.5  2.3  2.9  2.5  
EPA Aquatic Life 
BM [μg/L] 2  

12,07
5  

1,000  NA  14000  NA  25  50000  

Table 30 Criterion 
[μg/L] 3  

NA  NA  NA  NA  NA  8.7 4  NA  

   TP = 2,4,5-TP (silvex); DC = dicamba; DCP = dichloroprop; PCP = Pentachlorophenol; BZ = bentazon  

  1 ADT = Average daily trips  
  2 Lowest EPA aquatic life benchmark (invertebrate or fish)  
  3 Acute freshwater criterion (OAR 340-041, Table 30)  
  4 Acute freshwater criterion at pH = 7.0  
  NA = not availabl 

A2.2. City of Eugene 

a. Summary of metals detected by site 

 
 
 

b. Summary statistics for ambient water quality data 
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c. Mann-Whitney Statistic Output for Intra-Basin Comparison of Water Quality Data 
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A2.3. Clackamas County Service District # 1 (CCSD#1) 

a. Storm Event Monitoring Summary 
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A2.4. City of Oregon City  
 

 
a. Monitoring Locations and Frequencies 

 

A2.5. Oak Lodge Sanitary District  
 

a.  Results from Storm and Quarterly Ambient Sampling 
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A2.6 City of Wilsonville  

a. Reach Assessment Summary – Cole Ecological, Inc.  
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b. Wet and Dry Season Screening Results (Boeckman Creek at Memorial Park) 
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	Executive Summary
	Introduction
	Purpose
	The project outcome will be a summary report of the goals outlined above. The plan will be used to inform future permit developments based on the assessment of past annual reports and data collection efforts from Phase I permittees.
	Goals
	Achievements
	This report provides a succinct summary of the 2015 annual reports from all MS4 Phase 1 permittees. It may be used to inform future permit language and decision making leading to a more standardized and streamlined approach to stromwater management am...
	Methods
	Annual reports were reviewed to make assessments about individual stormwater monitoring plans for each of the Phase 1 permittees. Submissions of annual reports are a requirement of the MS4 permit and many reports are electronically accessible to the p...
	In addition to the annual reports, Phase 1 permittees submitted their pesticide monitoring data from previous years. No set range of years was required from DEQ during the 2015 data request so the years of sampling were highly variable among permittee...
	Recommendations
	Future Stormwater monitoring
	1. Collect high quality data that effective characterize storm-event concentrations. Phase 1 permittees should modify their current data collection efforts to accommodate this goal. That is, provide detailed methodology that is accepted by the current...
	2. Current data collection efforts are not consistent across permittees. There should be a more standardized approach so that DEQ can more readily conduct statewide analyses with long-term data sets. As the current data has been collected in ways diff...
	3. DEQ should modify the requirements for the submission of annual reports. Namely, the reports should be succinct (30 page limit) and provide only the necessary detail for DEQ to ensure that permittees are in compliance with their approved stormwater...
	4. Create a statewide, storm water partnership network to identify priorities and facilitate resource sharing.

	1. Introduction
	DEQ – Oregon Sea Grant Partnership
	This project was initiated by a partnership between DEQ and Oregon Sea Grant to investigate the strengths and weaknesses of the State’s current MS4 Phase 1 permit program, draw conclusions, and provide essential recommendations for future permit deve...
	Stormwater quality in Oregon’s municipalities
	Contaminant and pollutant loading in stormwater runoff significantly degrades the conditions of surface water in the State of Oregon (Kennedy & Jenks 2009).  During storm events, numerous pollutants including sediment, nutrients, bacteria, motor oil,...
	Currently there are 7 Phase 1 permittees in Oregon: Portland Group (City of Portland and Port of Portland), City of Eugene, City of Salem, Multnomah County, Gresham Group (Cities of Gresham and Fairview), Clackamas County Group (13 municipalities as ...
	A considerable amount of stormwater-related monitoring is currently being conducted among Phase 1 Permittees but it is not being coordinated or compiled to answer regional questions. Currently only residents within a particular MS4 conveyance system ...
	This report is meant to serve as a central document for prescribing a new vision for stormwater management in Oregon. Specifically, it details the limited scope of monitoring among only individual Phase 1 permittees and suggests a strategy to develop...
	The major theme of this report is to rethink stormwater management in Oregon. In keeping with this theme it will be necessary to invite all stakeholders to the table to discuss a bold new strategy to change how stormwater is managed in order to reduc...
	 How pollutants in stormwater are affecting aquatic ecosystems within the Willamette River Valley at a both local and regional scales.
	 Where are pollutants coming from and how they can be effectively reduced?
	 The most sensible approach to monitoring – so that trends can be determined and provide meaningful data for adapting sampling procedures.
	The New MS4 Phase 1 Monitoring Program Vision
	The Oregon Department of Environmental Quality (DEQ) is developing a stronger vision of stormwater quality monitoring going forward into the next MS4 NPDES permit cycle. The goal of this project is to develop a monitoring program that streamlines coor...
	A large part of this vision is to provide constructive and collaborative feedback on data collection and annual reporting of stormwater quality. Stormwater quality monitoring on a regional scale will allow DEQ to analyze changing trends across permitt...
	Current Gaps
	 DEQ does not have a central data repository in place.
	 Stormwater quality monitoring data is collected and analyzed by the individual permittee, not DEQ
	 There is little to know collective knowledge or use of the municipal stormwater quality data.
	 Current data submittals are not reviewed or approved
	Future Directions
	 DEQ will require electronic data submittal by permittees in a standard format that will easily allow for data analyses in order to interpret trends.
	 While permittees will collect, enter, and analyze the data collected within their jurisdictions, DEQ will interpret regional trends submitted by all permittees.
	 DEQ and MS4 Phase 1 permittees will develop a collaborative approach to stormwater monitoring, which will result in more strategic stormwater management aimed at addressing the effectiveness of Best Management Practices (BMPs) and monitoring efforts.
	 DEQ will initiate the formation of a stormwater working group or task force which will be comprised of agencies (state and federal), municipalities, and other stormwater stakeholders. This working group will draft and administer a central Quality As...

	2. Rethinking Stormwater Management in Oregon
	After reviewing the 2014-2015 annual stormwater reports from each Phase 1 Permittee (Section 4) it is evident that a comprehensive approach to stormwater management is needed. A simple overall assessment of stormwater management in Oregon is that ind...
	A number of permittees have organized through membership with the Oregon Association of Clean Water Agencies (ORACWA), a private non-profit organization with interests in improving water quality in Oregon. In the past there has been correspondence be...
	A. Developing a Stormwater Working Group for the Willamette River Region
	Over 70% of Oregonians live within the Willamette River Valley and it follows that all Phase 1 permittee jurisdictions are also within the region. As stated earlier, there is no shared vision for improving stormwater quality at the regional scale. In...
	Oregon should consider following a similar trajectory when building their stormwater program. Ecology (2007) determined that surface water and stormwater runoff in urban and rural areas is the primary, unaddressed transporters of toxic, nutrient, and...
	The development of a Stormwater Working Group could follow these central tenets:

	1. A strong scientific foundation that incorporates specific, testable hypotheses related to  reducing the impact of stormwater throughout the Willamette River Valley.
	2. Adaptive management practices are employed to ensure that the relevance of scientific results of  monitoring and used to inform management and permit development.
	3. All strategies are inclusive and transparent. A comprehensive, regional stormwater assessment and  monitoring program will be developed cooperatively for the Willamette River Valley.
	The first steps will be to discuss strategies between all parties involved and this list may grow beyond Phase 1 Permittees and DEQ as there are other players in the Willamette River Valley who have interests in improving stormwater quality. These may...
	B. Shifting to a standard set of monitoring procedures
	3. Emphasize Status and Trends Monitoring
	A. Incorporating Status and Trends Monitoring
	B. Study design and Experimental Framework

	4. Summary of Phase 1 Permittee 2014-2015 Annual Reports
	This section provides a succinct review of each Phase 1 Permittee’s Annual Reports with respect to the monitoring procedures, data analyses, and reporting/interpretation of results. Each permittee is required to interpret their monitoring data and pro...
	Monitoring procedures are summarized for each permittee in Table B-1 Environmental Monitoring of their permit. Table B-1 for the City of Portland is provided below as a sample of how these procedures are outlined in the permit. Special conditions are ...
	A. City of Portland
	Monitoring Locations
	Instream Monitoring
	NA = not available
	B. City of Eugene
	Monitoring Locations
	Amazon Basin Monitoring
	Willamette Basin Monitoring

	C.  City of Salem
	Monitoring Locations
	Parameters for each monitoring element
	Water quality criteria for monitored streams

	Medium values for monthly instream sites (2014-2015)
	Number of water quality criteria exceedances for monthly instream sites (2014-2015)
	Commentary
	The City of Salem completed extensive monitoring and was able to complete monitoring requirements for pesticides, mercury, and macroinvertebrates by the submission time of the 2014-2015 annual report.  In Table 5 presented above they share the number...
	D. Multnomah County
	Instream Monitoring
	 Instream monitoring is required at two sites in the permit area for a range of pollutant parameters shown in the table below. Monitoring is coordinated with the City of Gresham; the County maintains an intergovernmental agreement with Gresham to con...
	 Two sites in Beaver Creek are monitored by the County, one site at the boundary of the urban and agricultural land uses, and one near the mouth of the stream, where the stream joins the Sandy River. Instream monitoring results are generally within e...
	*exceedances highlighted in green
	Macroinvertebrate Monitoring
	 Macroinvertebrate scores are low, which is consistent with previous sampling results.
	Pesticide Monitoring
	Recommendations

	E.  Gresham Group
	Instream Monitoring
	 Instream monitoring results are generally within expected ranges. Some sites were above the temperature standard in late July when there was no rainfall, and some sites had periodic exceedances of the 406 colony forming units (CFU/100ml) E. coli sta...
	 All of the sampled streams currently have TMDLs for both of these pollutants, although stormwater is not an associated cause for temperature exceedances. Some sites also had dissolved oxygen lower than some aquatic life criteria in late July; these ...
	Recommendations

	F.  Clackamas Group
	Report from Water Environment Services (WES) covers the following co-permittees:
	1. Clackamas County Service District #1
	2. City of Happy Valley
	3. Surface Water Management Agency of Clackamas County
	4. City of Rivergrove
	**Note that reporting style is by location. Each location has a table of results with some discussion of the results. This style is consistent across co-permittees.
	Instream Monitoring

	1) Carli Creek
	2) Sieben Creek

	3) Phillips Creek
	4)  Kellogg Creek at SE Rusk Rd
	5)  Kellogg Creek at Rowe Middle School

	Report from the City of West Linn:
	Monitoring Summary
	*Note West Linn reported results in tabular form in Appendix B of their report.

	Report from the City of Lake Oswego:
	Monitoring Summary
	* Note Lake Oswego reported results in tabular form in Appendix B of their report.
	 In accordance with the 2012 Stormwater Monitoring Plan, Lake Oswego conducted instream ambient water quality, dry weather mercury monitoring, macroinvertebrate monitoring, and pesticide monitoring.
	 Lake Oswego conducted instream monitoring at seven locations.
	 Lake Oswego uses grab sampling methods to collect the instream samples at 5 sites, with a combination of continuous records of turbidity, pH, and dissolved oxygen and grab samples for other analytes at 2 sites.
	 A total of 12 sampling events are required with 50% during the wet weather season and 50% during the dry weather season. Complete grab sampling results are summarized and included in Appendix B. The sampling results presented have been formatted to ...
	 Continuous records are maintained in our AQUARIUS database.
	 As required by Lake Oswego’s permit, a trends analysis on the sampling record through June 30, 20151 was completed and will be submitted as part of the required pollutant load reduction evaluation. The most statistically significant water quality tr...
	 To fulfill the pesticide monitoring component of the MS4 permit, the Clackamas County co-permittees engaged the United States Geological Survey (USGS) to sample and analyze instream waters, water discharged from stormwater outfalls, suspended sedime...

	Report from the City of Wilsonville:
	Monitoring Summary
	Did not provide an effective summary or interpretation of the results but instead submitted an attached summary by Cole Ecological Inc. See A3.6 for a visual reference.

	Report from the City of Milwaukie:
	Monitoring Summary
	* Note City of Milwaukie reported results in tabular form in Appendix B of their report..
	 Milwaukie conducted instream and outfall monitoring.
	 Continuous instream monitoring of Johnson Creek was also performed by USGS.
	 The City conducted instream monitoring at one location (Minthorn Springs Creek at Harmony Road), a tributary to the Kellogg Creek.
	 Outfall monitoring was conducted at one outfall location (Roswell Street prior to discharge in Johnson Creek).
	 Time composite grab samples are required at the instream monitoring location twice during the reporting year (during storm events over the wet weather season). Single grab samples are also required during two additional monitoring events (during the...
	 In addition to the required instream and outfall monitoring, the City was required to conduct mercury monitoring at one location (Roswell Street outfall) during the 2012-2013 water year (October 1, 2012 to September 30, 2013). Two samples, one durin...
	 During the 2012-2013 monitoring year, the City collected their wet weather season mercury sample on 3/20/2013. The City also collected a dry weather season mercury sample on 5/29/2013. Complete sampling results are summarized and included in Appendi...
	 The sampling results presented have been formatted to simplify the data review process.
	 The City of Milwaukie completed the two Mercury monitoring events in 2013 as required by permit conditions and petitioned DEQ to request eliminating further Mercury monitoring in a letter sent to DEQ via email on 1/30/2015.
	 The City of Milwaukie received confirmation of permission to eliminate Mercury monitoring from its environmental monitoring requirements in an email from Lisa Cox, Municipal Stormwater Coordinator at DEQ on 4/16/2015.

	Report from the City of Oregon City:
	Monitoring Summary
	*Note City of Oregon City reported results in tabular form in Appendix B of their report. This mirrors closely the format of the report from City of Milwaukie, West Linn, and Lake Oswego.
	 Oregon City is required to conduct in-stream and outfall monitoring.
	 In-stream monitoring is required at six locations reflecting four tributaries to the Willamette River. Outfall monitoring is required at two outfall locations that discharge to the Clackamas River.
	 Time-weighted composite (during storm events) and single grab samples are taken in accordance with the frequencies outlined in Table 3 below.
	 During the 2014–2015 monitoring year, the City of Oregon City collected all required instream samples (four monitoring events at six sites). However, only two of three required outfall samples (at two sites) were collected due to lack of late winter...
	 Oregon City is committed to collecting the additional outfall samples during the 2015 – 2016 monitoring year in order to make up for the reduced number of samples collected. Complete sampling results are summarized and included in Appendix B. The sa...

	Report from the City of Gladstone:
	Monitoring Summary
	*Note City of Gladstone reported results in tabular form in Appendix B of their report.

	Report from the City of Johnson City:
	Monitoring Summary
	*Nearly no monitoring has been done. Although the permittee acknowledges that they are an incorporated manufactured home park with no tax base. All wastes, debris, and recyclables are transferred to facilities outside of the city. Entire report was 3 ...

	Report from the Oak Lodge Sanitary District.
	Monitoring Summary
	*Note City of Oregon City reported results in tabular form in Appendix B of their report. Their summary and interpretation of the results were prepared by Brown and Caldwell consulting firm.

	Commentary (Clackamas Group)
	Some permittees reporting styles were different despite them following a similar pattern or template. While the Clackamas Group followed a similar approach for monitoring stormwater their method of reporting and interpreting the results is lacking. In...

	G. Clean Water Services
	Stormwater Monitoring Summary

	Commentary
	Clean Water Services District did a thorough job of providing interpretation of their results from this year while also connecting them to overall trends in their sampling area. Their summary was succinct, but could be broken up into sections that mak...
	Appendix 1. MS4 Phase 1 Permittee Monitoring Requirements Summary


	Appendix 2. Excerpts from Phase 1 Permittees Annual Reports
	The following is a list of excerpts taken directly from Phase 1 Permittees for visual reference. Note that each report contains much more information and DEQ recognizes the significant work each permittee contributes to these reports. The following ex...
	TP = 2,4,5-TP (silvex); DC = dicamba; DCP = dichloroprop; PCP = Pentachlorophenol; BZ = bentazon
	NA = not availabl
	A2.2. City of Eugene
	A2.6 City of Wilsonville


