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November 1, 2014 

 

Lisa R. Cox   

Municipal Stormwater Coordinator 

Oregon Department of Environmental Quality 

811 SW Sixth Avenue 

Portland, OR 97204 

 

Dear Ms. Cox: 

 

On behalf of the City of Portland and the Port of Portland, I am pleased to submit the enclosed 

NPDES Annual Compliance Report No. 19.  This report fulfills reporting requirements for the 

Portland NPDES Municipal Separate Storm Sewer System (MS4) Discharge Permit #101304.  It 

provides information about activities that have been accomplished in accordance with the co-

permitteesô Stormwater Management Plans (SWMPs) during the fiscal year (FY) 2013-14 (July 

1, 2013 through June 30, 2014) and demonstrates the co-permitteesô progress toward meeting the 

permit requirements and stormwater program goals for the past year.   

 

The City of Portlandôs annual information is provided in Section II of the report.  This year, the 

City also includes the following additional items required by the permit:  

¶ 303(d) Evaluation (per permit schedule B.5.j.iii and D.2) 

¶ TMDL Pollutant Load Reduction Evaluation (per permit schedule B.5.j.i and D.3.c) 

¶ Wasteload Allocation Attainment Assessment (per permit schedule B.5.j.ii and D.3.b) 

¶ Public Education Effectiveness Evaluation (per permit schedule A.4.d.vi) 

 

The City is submitting its Hydromodification Assessment (per permit schedule A.5) and 

Stormwater Retrofit Plan (per permit schedule A.6) under separate cover. 

 

The Port of Portlandôs annual information is presented in Section III of the report.  The Port is 

submitting all of the additional permit requirements under separate cover.    

 

A Monitoring Compliance Report that summarizes monitoring activities and results is provided 

in Section IV. The raw monitoring data are available upon request on CD-ROM.   

 

Please call me at 503-823-5275 if you have any questions concerning this report. 

 

Sincerely, 

 

 

 

Patrice Mango 

Stormwater Program Manager 

cc:   Susan Aha, Port of Portland     
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EXECUTIVE SUMMARY  
 

INTRODUCTION  
 

This 19
th
 Annual Compliance Report is submitted to the Oregon Department of Environmental 

Quality (DEQ) to fulfill reporting requirements for the National Pollutant Discharge Elimination 

System (NPDES) Municipal Separate Storm Sewer System (MS4) Discharge Permit (hereinafter 

referred to as the stormwater permit or permit) issued to the City of Portland and the Port of 

Portland (the co-permittees) by DEQ on January 31, 2011.  The report provides information 

about activities that have been accomplished in accordance with the co-permitteesô Stormwater 

Management Plans (SWMPs) during fiscal year (FY) 2013-14 (July 1, 2013 through June 30, 

2014).   It also includes a monitoring compliance report that summarizes monitoring activities 

conducted during FY2013-14.   

 

CITY OF PORTLAND  

 

Key activities and accomplishments for permit year 19 are summarized below and further 

described in Section II of this annual report.   

 

¶ Conducted public involvement/education activities as a significant element of the Stormwater 

Program.  Key activities included providing Clean Rivers Education Programs to students, 

awarding community stewardship grants, involving community participants in events and 

activities, and participating in the Regional Coalition for Clean Rivers and Streams.   

 

¶ Conducted ongoing assessment, cleaning, maintenance, and repair of MS4 components. 

 

¶ Continued to follow the best management practices outlined in ODOTôs Routine Road 

Maintenance Water Quality and Habitat Guide Best Management Practices as guidance for 

transportation-related maintenance activities.    

 

¶ Inspected, and maintained as necessary, all stormwater and stormwater containment and 

pollution prevention facilities in City maintenance yards annually. 

 

¶ Inspected and administered NPDES industrial stormwater permits for industries (and associated 

tenants) with stormwater discharge to the MS4.   

 

¶ Continued to identify, investigate, control, and/or eliminate illicit discharges through the 

Illicit Discharges Elimination Program, Industrial Stormwater Management Program, and 

Spill Response Section.   

 

¶ Conducted 4,552 erosion control-related inspections of private construction sites (citywide).  

Inspected 633 active public construction projects (citywide) with erosion control 

components.    
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¶ Adopted the revised 2014 Stormwater Management Manual for new development and 

redevelopment.  Permitted approximately 35 public works projects and 3,059 private projects 

subject to SWMM requirements.    

 

¶ In accordance with Stormwater Management Manual requirements, signed off on permits for 

approximately 1,205 source control measures at sites with high-risk characteristics or 

activities.   

 

¶ Continued to implement the Stormwater Management Facility Maintenance Inspection 

Program (MIP) for private stormwater management facilities.  Inspected 563 properties (tax 

lots) with 1,162 associated stormwater management facilities.  

 

¶ Continued the design and construction of multiple structural stormwater management 

facilities. 

 

¶ Continued to provide technical assistance and grant funding for projects that incorporate 

green building principles, including stormwater pollution prevention and management.   

 

¶ Continued Clean River Rewards to promote private stormwater management.  At the end of 

April 2014, a total of 35,813 utility ratepayers with active accounts have registered for 

stormwater discounts: 34,480 single-family residential ratepayers (accounting for a total of 

76,511,888 square feet of impervious area managed for stormwater) and 1,333 multifamily, 

commercial, and industrial ratepayers (accounting for a total of 69,393,012 square feet of 

impervious area managed for stormwater).   

 

¶ Acquired 46 acres of natural area through the Watershed Land Acquisition Program and 2.56 

acres of floodplain property through the Johnson Creek Willing Seller Program.   

 

¶ Under the Watershed Revegetation Program, planted 38,200 trees on 279 acres.  The 

program currently manages 1,748 project acres on both public and private property.   

 

Section II also includes the following additional items required by the permit as part of this 

yearôs annual report:  

 

¶ 303(d) Evaluation (per permit schedule B.5.j.iii and D.2) 

¶ TMDL Pollutant Load Reduction Evaluation (per permit schedule B.5.j.i and D.3.c) 

¶ Wasteload Allocation Attainment Assessment/Water Quality Trend Analysis (per permit 

schedule B.5.j.ii and D.3.b) 

¶ Public Education Effectiveness Evaluation (per permit schedule A.4.d.vi) 

 

[The City is submitting its Hydromodification Assessment (per permit schedule A.5) and 

Stormwater Retrofit Plan (per permit schedule A.6), both due to DEQ by November 1, 2014, 

under separate cover.] 
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PORT OF PORTLAND 

 

The Portôs MS4 Annual Report for permit year 19 fulfills the requirements of Section B.5 in the 

current permit (dated January 31, 2011).  Section 7.0 of the Portôs annual report describes the 

Portôs specific stormwater management efforts during this permit year in accordance with 

implementation tasks, tracking measures, and measureable goals outlined in its December 28, 

2012 SWMP.  Key accomplishments are summarized below. 

 

¶ The Port continues to conduct annual maintenance of the storm sewer system components, 

structural controls, and regular sweeping on specific Port-managed properties.  

¶ This effort included maintaining over 1,606 catch basins, inspection and 

maintenance of Port-owned water quality treatment facilities, cleaning 22,272 feet 

of storm line, and 4,128 hours of street sweeping.  Together these tasks diverted 

447.57 tons of potential pollutants from Port receiving waters.  

¶ Port staff continued to implement the Illicit Discharge Detection and Elimination Program.  

The program involves field screening of priority outfalls and investigation of potential illicit 

discharges. 

¶ Dry-weather field screening inspections were conducted at 66 outfalls Port-wide.  

As a result of these and other reports, 5 potential illicit discharges were 

investigated and resolved.  

¶ Port staff continued to implement the Industrial Facility Inspection Program, inspecting a 

total of 42 priority industrial facilities Port-wide in fiscal year 2013.  Staff provided technical 

assistance during these visits, while also setting timelines for correction of any deficiencies 

where appropriate. 

¶ Port operating area staff received training on a variety of stormwater-related subjects, 

including pesticide application (15), stormwater pollution prevention and spill response 156, 

and erosion prevention (12).  In addition, 79 new employees are trained on the importance of 

preventing pollutants from entering stormwater in the Portôs new employee orientation 

program.  

¶ The Port continued its support of organizations which work to promote watershed health, 

including the Columbia Slough Watershed Council, the Regional Coalition for Clean Rivers 

and Streams, and Friends of Trees.  

  

¶ The Port continues to coordinate with the Portland co-permittees, particularly the City of 

Portland, with regard to monitoring and compliance with MS4 deliverables in addition to the 

annual report.   
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The results of the Public Education Effectiveness Evaluation and the following additional 

elements required in Schedule B.5.j will be submitted to DEQ separately by November 1, 2014: 

¶ Retrofit Plan 

¶ TMDL Pollutant Load Reduction Evaluation 

¶ Wasteload Allocation Attainability Assessment 

¶ 303(d) Pollutant Evaluation  

¶ Hydromodification Assessment 
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Section I 

GENERAL  INTRODUCTION  
 

This 19
th 

Annual Compliance Report is submitted to the Oregon Department of Environmental 

Quality (DEQ) to fulfill reporting requirements for the National Pollutant Discharge Elimination 

System (NPDES) Municipal Separate Storm Sewer System (MS4) Discharge Permit (hereinafter 

referred to as the stormwater permit or permit) issued to the City of Portland and the Port of 

Portland (the co-permittees).  The report provides information about activities that have been 

accomplished in accordance with the co-permitteesô Stormwater Management Plans (SWMPs) 

during the fiscal year (FY) 2013-14 (July 1, 2013 through June 30, 2014).    

 

The City of Portlandôs annual information is provided in Section II of the report.  This year, the 

City also includes the following additional items required by the permit:  

¶ 303(d) Evaluation (per permit schedule B.5.j.iii and D.2) 

¶ TMDL Pollutant Load Reduction Evaluation (per permit schedule B.5.j.i and D.3.c) 

¶ Wasteload Allocation Attainment Assessment/Water Quality Trend Analysis (per permit 

schedule B.5.j.ii and D.3.b) 

¶ Public Education Effectiveness Evaluation (per permit schedule A.4.d.vi) 

 

The City is submitting its Hydromodification Assessment (per permit schedule A.5) and 

Stormwater Retrofit Plan (per permit schedule A.6) to DEQ under separate cover. 

 

The Port of Portlandôs annual information is presented in Section III  of the report.  The Port is 

submitting all of the additional permit requirements to DEQ under separate cover.    

 

A Monitoring Compliance Report that summarizes monitoring activities and results is provided 

in Section IV of the report.  The raw monitoring data are available upon request on CD-ROM.   

 

PERMIT AREAS  

 

The permit areas for the two co-permittees are as follows: 

 

¶ City of Portland:  Approximately 15,464 acres within the City of Portland's urban services 

boundary drain to a separate storm sewer system.     

 

¶ Port of Portland:   The Port owns approximately 5,505 acres within the City of Portland's 

urban services boundary.  Much of this property drains to the Portôs municipal separate storm 

sewer system and is regulated by the MS4 permit.  This acreage includes Portland 

International Airport (PDX), four marine terminals, several industrial parks occupied by 

commercial tenants, mitigation sites, and undeveloped land.  
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The NPDES MS4 permit does not cover: 

- Stormwater areas that flow to sumps  

- Stormwater areas that flow to combined sewers  

- Natural stream systems   

- Direct stormwater discharges from private property to natural stream systems (without 

entering the MS4)  

- Areas with no public stormwater infrastructure 

- Areas with individual, general, or industrial stormwater permits 

 

PERMIT BACKGROUND  

 

DEQ issued the first stormwater permit for the MS4 within the Portland urban services boundary 

on September 7, 1995.  DEQ renewed the permit for a second permit term in March 2004 and 

subsequently revised and reissued that permit on July 27, 2005.  The co-permittees submitted a 

permit renewal package for the third permit term to DEQ on September 2, 2008, and DEQ issued 

the third-term permit on January 31, 2011. 

 

PROGRAM COORDINATION  

 

The co-permittees share information about program development and implementation, BMP 

effectiveness, monitoring, public involvement through the Regional Coalition for Clean Rivers 

and Streams, and other issues related to the permit.   This coordination avoids duplication and 

promotes cost-effective use of resources. To further ensure ongoing collaboration and efficiency, 

the City and Port have an Intergovernmental Agreement that allocates responsibilities and 

resources. 

 

The co-permittees coordinate and address stormwater permit implementation issues with other 

jurisdictions in the state through the Oregon Association of Clean Water Agencies (ACWA).  

Co-permittee representatives participate in ACWAôs water quality, stormwater, and groundwater 

committees. 
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INTRODUCTION  

 

This annual report fulfills reporting requirements of the City of Portlandôs National Pollutant 

Discharge Elimination System (NPDES) Municipal Separate Storm Sewer System (MS4) 

Discharge Permit No. 101314.   

 

Part A identifies the activities the City has conducted to implement the Cityôs April 1, 2011, 

Stormwater Management Plan (SWMP) during the 19
th
 fiscal year (July 1, 2013 through June 

30, 2014) of the permit program.    

 

This year, the City also includes the following additional items required by the permit:  

 

Part B: 303(d) Evaluation (per permit schedule B.5.j.iii and D.2) 

Part C: TMDL Pollutant Load Reduction Evaluation (per permit schedule B.5.j.i and D.3.c) 

Part D: Water Quality Trend Analysis (per permit schedule B.5.j.i and D.3.c) 

Part E: Wasteload Allocation Attainment Assessment (per permit schedule B.5.j.ii and D.3.b) 

Part F: Public Education Effectiveness Evaluation (per permit schedule A.4.d.vi) 

 

The SWMP does not include monitoring BMPs; rather, the City has a separate monitoring plan, 

as required by the permit.  The monitoring compliance report is provided separately in Section 

IV  of this Annual Compliance Report.     

 

PROGRAM ORGANIZATION AND COORDINATION      
 

Program Authorization   
The Portland City Council passed a resolution supporting the NPDES MS4 permit application in 

June 1995.  In that resolution, the Council designated the Bureau of Environmental Services 

(BES) as the lead for the City's implementation of the stormwater program.   

 

Legal Authority  

The City of Portland continues to maintain and update legal authority to implement the programs 

outlined in the SWMP, as initially demonstrated in Part 1 of the Cityôs original 1991 NPDES 

MS4 permit application.  

 

City Management and Coordination    

BES's Stormwater Program Manager is responsible for overall project management, compliance 

reporting, policy development, and coordination within the City of Portland, as well as for co-

permittee coordination.  BES staff members serve as leads for the BMPs contained in the SWMP.  

Because the permit is citywide, many City staff members outside BES are also involved with 

stormwater program development, implementation, and reporting.   
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ADAPTIVE MANAGEMENT  

 

The City submitted its adaptive management approach to DEQ on November 1, 2011.  The Cityôs 

approach includes two elements:    

 

¶ An annual process to determine if the Cityôs stormwater program is being implemented in 

accordance with the SWMP; determine if measurable goals are being met or progress is 

being made toward them (as applicable); and identify whether any program adjustments are 

needed.  

 

¶ A more comprehensive process to identify proposed program modifications submitted as part 

of the Cityôs permit renewal package (due to DEQ on July 30, 2015), including the 

modification, addition, or removal of best management practices (BMPs) incorporated into 

the SWMP and associated measurable goals.  

  

PERMI T-REQUIRED ACTIONS   

 

The 2011 permit identifies activities that must be implemented by specified dates.  The City 

completed the following activities in FY13-14 to meet these requirements:    
 

¶ In accordance with Schedule B.5.j of the permit (due November 1, 2014), the City conducted the 

following evaluations and assessments included in this annual report: 

 

- 303(d) Evaluation, as described Schedule D.2 of the permit (Part B of this report) 

- TMDL Pollutant Load Reduction Evaluation, as described in Schedule D.3.c of the permit 

(Part C of this report) 

- Water Quality Trend Analysis, as described in Schedule D.3.c of the permit (Part D of this 

report) 

- Waste Load Allocation Attainment Assessment, as described in Schedule D.3.b of the permit 

(Part E of this report) 

  

¶ In accordance with Schedule A.4.d.vi of the permit (due November 1, 2014), the City is including 

a public involvement effectiveness evaluation as Part F of this annual report.  
 

¶ In accordance with Schedule A.5 of the permit (due November 1, 2014), the City developed a 

Hydromodification Assessment, submitted to DEQ under separate cover.   

 

¶ In accordance with Schedules A.6.a and b of the permit (due November 1, 2014), the City 

developed a retrofit strategy, solicited public comment, and developed the associated Stormwater 

Retrofit Plan, submitted to DEQ under separate cover.   

 

URBAN GROWTH  BOUNDARY EXPANSION AREAS    
 

The urban growth boundary was expanded by 1,181 acres in FY13-14.    
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SEPARATED STORMWATER OUTFALLS   

 

The City of Portland completed its 20-year Combined Sewer Overflow Control Program in 

December 2011. No combined sewer outfalls were converted to stormwater-only outfalls in 

FY13-14, and no future separations are anticipated. 

 

CITY BUDGET AND FUNDING    
 

The City of Portland has invested more than $1.116 billion in stormwater management services 

and facilities during permit years 1 through 19.  The revenue requirements for permit year 19 

totaled approximately $105.6 million, allocated as follows:   

 

Major Program Category Requirements Percentage Share 

Enforcement and Development Review 

Watershed Program & Habitat Restoration 

Facilities Operations and Maintenance  

Capital Improvements*  

Total Revenue Requirements 

$ 13.6 million 

12.5 million 

24.5 million 

55.0 million 

$ 105.6 million 

 13% 

12% 

23% 

52% 

* Includes debt service, facilities planning and engineering, construction engineering, and 

construction contracts.  

 

Ninety-three percent of these revenue requirements are financed through direct monthly user 

fees.  The remaining revenue sources include direct charges for new private development 

(system development charges), service charges, permit fees, and regulatory charges and 

penalties.  More details on City revenues are provided below. 

 

In permit year 19, the City plans to invest $105.6 million in stormwater management services 

and facilities.  Direct monthly user fees will pay for 93 percent of these investments.   

Stormwater Management Charges 

City Council approves revised stormwater monthly user fees and stormwater system 

development charges (SDCs) at the start of each fiscal year.  Monthly user fees are adjusted to 

reflect operating, maintenance, and capital costs of the Cityôs sanitary sewer and drainage 

system.  The rate adjustments are based upon cost of service principles, ensuring equity by 

charging ratepayers according to the amount of sewer and drainage service they use.   

 

The following table reports the monthly single-family stormwater management charge and the 

monthly stormwater rate per 1,000 square feet of impervious area for the last five permit years: 
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 2009-

2010 

2010-

2011 

2011-

2012 

2012-

2013 

2013-

2014 

Single-Family Residential Charge $19.80 $21.79 $22.36 $23.90 $24.88 

Residential rate per 1,000 square feet 

of impervious area 

$8.25 $9.08 $9.32 $9.96  $10.36 

Non-residential rate per 1,000 square 

feet of impervious area 

$8.86 $9.66 $9.97 $10.55 $10.97 

 

At the close of permit year 19 (FY 2013-2014), City Council increased the monthly stormwater 

management charge for single-family residences from $24.88 to $25.72.  The residential rate 

increased from $10.36 to $10.72 per 1,000 square feet of impervious surface per month, and the 

commercial rate increased from $10.97 to $11.19 per 1,000 square feet of impervious area per 

month.   

 

Stormwater System Development Charges  

The methodology for assessing system development charges (SDCs) for new development and 

significant redevelopment includes two components.  One component represents the charge for 

stormwater facilities that handle runoff from individual properties.  For permit year 19, this 

onsite portion was assessed based on $169.00 per 1,000 square feet of impervious area.  Riparian 

properties that drain directly to the Columbia Slough, Columbia River, or Willamette River are 

exempt from this portion of the SDC.  The other portion represents the cost of stormwater 

facilities that handle runoff from public rights-of-way.  This portion was assessed based on the 

use of the transportation system, using road frontage and vehicle trips to allocate the costs.  For 

permit year 19, the rates were $5.50 per linear foot and $2.91 per vehicle trip.  At the end of 

permit year 19, City Council increased the rates for stormwater system development charges to 

$176.00 per 1,000 square feet of impervious area, $5.66 per linear foot of frontage, and $3.04 per 

daily vehicle trip.   

 

Discounts may be granted only for the ñonsiteò part of the charge for facilities constructed as part 

of new development.  Discounts range from 80 percent for retention of the 100-year event to no 

discount for control of the 10-year storm. 
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PART A: IMPLEMENTATI ON OF STORMWATER  

MANAGEMENT PLAN  

 

 

PI-1:   Implement public information, education, involvement, and stewardship activities 

that will raise awareness, foster community stewardship, and promote pollution prevention 

and stormwater management.  

 

KEY BMP ACCOMPLISHMENTS, PERMIT YEAR 19 (FY 13-14) 

 

Clean Rivers Education Programs 

 

¶ Reached 6,063students (grades K-12+) with classroom programs that provide hands-on, 

interactive science education about stormwater and other environmental issues.     

Columbia Slough:  1,381 

Fanno/Tryon Creek:       98 

Johnson Creek:     595  

Willamette River:  3,876  

Citywide:                 143 

Total:     6,093   
 

¶ Involved 4,348 students (K-12) in education field programs that offer watershed 

investigations and field assessments, stormwater tours, boat tours, and restoration 

experiences.  Of these, 1,587 students combined education with natural area restoration 

service projects.    

Columbia Slough:  1,956 

Fanno/Tryon Creek:           63  

Johnson Creek :     277 

Willamette River:  2,052 

Total:     4,348 

 

¶ Provided canoe trips to 435 students in the Columbia Slough watershed. These trips were 

preceded by classroom studies and stewardship projects related to stormwater pollution.    

 

¶ Checked out stormwater and watershed curriculum kits and field equipment to six Portland 

elementary and middle school teachers.   

 

¶ Presented Stormwater - Soak It Up, a 75-minute classroom program for grades 4-12 and 

special interest groups, totaling 421students and teachers.   

Columbia Slough       168 

Willamette River:        253  

Total                   421 
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¶ Presented Tours of Stormwater Solutions to 241 students.  Students visited swales, 

stormwater planters, ecoroofs, porous pavement, and creative downspout disconnections.   

 

¶ Presented Watershed Awareness to 453 students, grades 3-6.  This program focuses on 

common non-point sources of pollution and pollution prevention.  

Columbia Slough:          19  

Fanno/Tryon Creek:                     11 

Johnson Creek :          65 

Willamette River:                   358 

Total:                      453 

 

¶ Continued the permanent storm drain curb marker program. Participating community and 

school volunteers also distributed doorhangers with stormwater pollution prevention 

messages and clean river tips to nearby residences. Number of participants: 9      

 

¶ Targeted schools with onsite stormwater facilities for extended outreach. Students learned 

about stormwater pollution prevention and their schoolôs sustainable stormwater facilities 

and participated in maintenance activities for their facilities.  Number of students: 109 

 

¶ Presented Futures Working for Clean Rivers career education classroom and field programs 

to 70 students in the Columbia Slough watershed.  

 

Community Stewardship Grants Program 

 

¶ BESôs Community Watershed Stewardship Program awarded 11 stewardship grants in FY 

13-14, totaling $87,000, as shown below.  

Willamette River Watershed 

MESO - MLK & Shaver Rain Garden and Art      $8,900 

Faith Community Church Naturescaping      $8,000 

Humboldt Neighborhood Association - Albina Tree Initiative    $8,000 

Metropolitan Family Service - David Douglas High School garden  $5,500 

Columbia Slough Watershed 

Surfrider - Rain Garden at Peninsula School     $9,950 

King Neighborhood Association - "Green King"      $10,000 

Johnson Creek Watershed 

St. Mary Ethiopian Orthodox Church Parking Lot Retrofit    $10,000 

Outgrowing Hunger - East Portland Neighborhood Garden    $7,990 

Wisdom of the Elders - Native Youth Stewardship & Traditional Ed.   $6,000 

 

Fanno Creek and Tryon Creek Watersheds  

Tryon Creek Watershed Restoration Mentors      $7,660 

Multiple Watersheds 

Groundwork Portland Green Team       $5,000 

 Total       $87,000 
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¶ The Community Watershed Stewardship Program also awarded 11 mini grants, totaling 

$3,200, for native plants to help start or maintain projects beneficial to Portland watersheds, 

including stormwater management.   

 

Watershed-specific Education and Stewardship Activities 

 

Columbia Slough Watershed 

 

¶ Co-sponsored and participated in numerous community events, including Slough 101,  

Groundwater 101, Explorando El Columbia Slough, three Canoe the Slough events, the 

Columbia Slough Regatta, Aquifer Adventure, the Columbia Slough Corps of Rediscovery,  

Soup on the Slough event, one Great Blue Heron Week Event, and three Sunday Parkways 

events, where stormwater was a topic of instruction. The City was a co-sponsor of the 

Columbia Slough Watershed Awards program.  The total participation was approximately 

2,300 persons. 

 

¶ Participated in Friends of Force Lake, Friends of Smith and Bybee Lakes, Letôs Build Cully 

Park Committee, Columbia Biogas Community Advisory Committee, and Colwood Golf 

Course Acquisition community advisory groups, providing stormwater, watershed, surface 

water, and pollution prevention education and professional guidance.  
 

Willamette Watershed 

 

¶ Conducted public involvement and information activities for Willamette watershed projects 

via presentations to neighborhood associations, newsletter articles, an annual open house, and 

an annual street fair.  Participated in over 25 community events, reaching over 1,500 citizens, 

including Multnomah Days, Sunday Parkways, rain garden workshops with East Multnomah 

Soil & Water Conservation District, neighborhood association meetings, and The Art of 

Stormwater exhibitions. .   

 

¶ Distributed over 50 copies of ñBe a Partner for Watershed Healthò brochure through citywide 

mailings and community events. 

 

¶ Through a BES/Parks and Recreation partnership, involved citizens in their local natural 

areas, where 7,065 volunteers spent 29,934 volunteer hours on restoration activities; 

facilitated 19 Friends group meetings and six education events, reaching 350 people. The 

Youth Conservation Corps spend 463 hours working in Willamette watershed parks.   

 

¶ Hosted citizens at the SW Watershed Resource Center (WRC); provided technical assistance 

and project support to neighborhood and Friends groups in the SW Willamette River 

watersheds. (Composite activity statistics for the WRC are provided under ñFanno and Tryon 

Creek Watersheds,ò below.)   
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¶ Partnered with SOLV and the Friends of Baltimore Woods to engage community volunteers 

in watershed restoration at Baltimore Woods in North Portland.  Over 314 volunteer hours 

provided erosion reduction, invasive plant removal, and native tree and shrub planting.  

 

Johnson Creek Watershed   
  

¶ Continued working with the Johnson Creek Watershed Council and streamside property 

owners to encourage watershed stewardship.  

 

¶ Through the Johnson Creek Watershed Interjurisdictional Committee, continued to work 

with multiple agencies and jurisdictions throughout the Johnson Creek Watershed to conduct 

watershed-wide monitoring, including water quality and macroinvertebrates.  

 

¶ Supported the Johnson Creek Watershed Councilôs 16
th
 annual Johnson Creek Watershed-

wide Restoration Event, where 260 volunteers participated in watershed improvement 

activities.  

 

¶ Supported the Crystal Springs Partnershipôs planting event at the Brennan site, with 

participation by 20 people.   

 

¶ Worked with the Army Corps of Engineers and Portland Parks & Recreation to implement a 

public outreach plan for the Westmoreland Park restoration project.   

  

¶ Contributed to an Oregon Field Guide story (March 2014) about salmon recovery and 

restoration efforts in Crystal Springs Creek.   

 

¶ Hosted a major public event at the Foster Floodplain Natural Area in May 2014, with about 

4,000 people attending. Provided information about City efforts to improve water quality, 

mitigate flooding and enhance wildlife habitat at the site.   

 

¶ Supported environmentally friendly farming and wetland education programs at Zenger 

Farm, which is the site of a renovated farmhouse with a zero net energy design and 

sustainable stormwater features.  Over 7,800 student visits were made, and 210 students 

participated in the summer camps.  Adult education classes were given in 

sustainable/environmental farming practices for a total of 1,700 adult visits.   

 

Fanno and Tryon Creek Watersheds 

 

¶ Conducted public involvement and information activities for Fanno and Tryon Creek 

watershed projects via direct mail, presentations to neighborhood associations and coalition 

committees, newsletter articles, an advisory committee, an annual open house, and an annual 

street fair.  Projects included SW Huber Greenstreet, Boones Ferry Road culvert 

replacement, Lower Tryon Canyon sewer repair, Tryon and Fanno outfall replacement 

project, Beaverton Hillsdale Highway stormwater retrofits, South Ash Creek sewer repair 

and enhancement, Stevenson and Hamilton roadside swales and Albert Kelly Park stream 

daylighting. 
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¶  Worked with Southwest Neighborhoods Inc. (SWNI) to provide public information about 

watershed improvement and pollution prevention work conducted by the City and partner 

organizations. In FY 13-14, SWNI maintained a public involvement database of 9,543 

records, attended or hosted 28 meetings and events, and published 52 articles in its monthly 

newsletter, which is distributed to over 9,300 homes.  

 

¶ Responded to 49 citizen concerns relating to stormwater issues, invasive plants, project ideas, 

wildlife issues, pollution or dumping concerns, and requests for stewardship and 

involvement. 

 

¶ Sponsored the Tryon Creek Watershed Councilôs Watershed-wide Event in February, 2014, 

where 60 people volunteered for a total of 225 hours.   

 

¶ Sponsored the Friends of Tryon Creek State Parkôs annual Trillium Festival, which engaged 

over 100 volunteers to host approximately 5,500 visitors to learn about the Tryon Creek 

Watershed and activities to protect it. 

 

¶ Hosted citizens at the SW Watershed Resource Center (WRC), located in the Southwest 

Neighborhoods, Inc. office at Multnomah Arts Center.  Provided technical assistance and 

project support to neighborhood and Friends groups in the Willamette River and Fanno and 

Tryon Creek watersheds.  Activities included:   

- Hosting of visitors to the WRC room, open during regular business hours   

- 85 stewardship events, where 466 attendees contributed over 1,926 hours  

- 21 presentations and outreach events, with 730 total attendees  

- 62 landowner consultations 

- 23 equipment checkouts 

 

¶ Through a BES/Parks and Recreation partnership, involved citizens in their local natural 

areas.  In the Fanno Creek Watershed, 258 volunteers spent 528 volunteer hours at 17 

restoration events, and the Youth Conservation Corps spent 204 hours working in Fanno 

Creek parks.  In the Tryon Creek Watershed, 117 volunteers spent 316 volunteer hours at six 

restoration events, and the Youth Conservation Corps spent 199 hours working in Tryon 

Creek Watershed parks. 

 

¶ Worked with the Tualatin Basin Public Awareness Committee (TB-PAC), a partnership of 

agencies and non-profits working to educate and involve Tualatin Basin residents.  Activities 

included:  

- Three Naturescaping for Clean Rivers workshops, with 89 attendees 

- Discovery Day sponsorship  

- Rumba al Rio sponsorship  

- Bus funding for watershed field trips  
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Citywide 

 

¶ BESôs Urban Tree Canopy Program conducted the following activities:  

 

- Provided staff support and resources through a contract with Friends of Trees (FOT) to 

foster recruitment, retention, and education of volunteers, with the purpose of 

maximizing tree planting, community involvement, and long-term survival of FOT-

planted trees.  

 

- Provided support for outreach and educational programming through a partnership with 

Portland Parks Urban Forestry to foster recruitment, retention, and education of 

Neighborhood Tree Stewards, with the purpose of maximizing urban forest education and 

outreach, community involvement and awareness, and long-term stewardship of the 

urban forest.  

 

- Provided information at community events to educate Portlanders about the importance 

of urban trees for clean rivers, healthy watersheds, and livable communities; reached 925 

people at 12 events. 

 

- Used an AmeriCorps member to educate 305 adults at 21 events and 843 youth at 38 

events about how urban trees manage stormwater and improve the city. 

 

¶ Participated in public outreach for the Cityôs Comprehensive Plan update, which will guide 

public investment and private development over the next 25 years.  

 

Stormwater-related Information  

 

¶ Mailed Riverviews newsletter to over 309,000 residential ratepayers.  The focus of the 

newsletter was Environmental Services by the numbersðfacts about wastewater and 

stormwater management.    

 

¶ Included inserts in City water/sewer bills mailed to more than 200,000 customers:  

 

- First quarter of 2014: ñLiving in a Floodplainò provided information about flooding 

caused by fall and winter storms and included information on incentive programs to help 

residents and businesses manage stormwater on their property. 

 

- Second quarter of 2014: ñYour Wastewater and Stormwater Systemò provided an 

overview of upcoming sewer improvement projects and how Environmental Services 

incorporates green stormwater management infrastructure in sewer improvement 

projects. 

 

- Third quarter of 2014: ñPortland Has Changed a Lot Since the 1930sò provided 

information about the cityôs aging sewer system, current projects to replace older sewers 
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in danger of failing, and a link to the online version of the spring 2014 Riverviews 

newsletter. 

 

¶ Updated and posted fact sheets, brochures, and educational materials on the BES website 

about the Sustainable Stormwater Program (140,163 page views); Treebate Incentive for 

planting yard trees (13,233 page views); Green Street Stewards Program (11,258 page 

views); Native Plant Resources (5,602 page views); and Brownfield Program (32,942 page 

views). 

 

¶ Maintained the City Green blog and Facebook page to highlight BESô green infrastructure 

work and the work of partner organizations, including watershed councils, Friends of Trees, 

stewardship groups, soil and water conservation districts, and local governments.  In FY 13-

14, posted 115 articles and received over 396,000 hits.  

 

¶ The Green Street Steward Program continued to educate and recruit volunteer Green Street 

Stewards.  Through June 2014, the program has reached over 1,800 individuals through 

tabling events, knock-and-talks, and trainings. Fifty people have volunteered to become 

Green Street Stewards and adopt 105 Green Street facilities.  

 

¶ Developed and distributed a variety of educational materials at community meetings and 

events.   

 

Regional Coalition for Clean Rivers and Streams 

 

¶ In FY 2013-14, the coalition engaged in the following activities:  

 

- Engaged in a strategic planning process, resulting in a mission statement, goals, and a 

strategic plan and calendar for communications.    

 

- Developed plans for a creative campaign for FY 14-15 around the concept ñThe River 

Starts Here.ò 

 

- Conducted a limited-duration public awareness campaign using radio, television, and 

social media to distribute key messages about stormwater pollution prevention across the 

region.   The Facebook ad campaign resulted in a high number of visits to the coalitionôs 

website, which serves as a clearinghouse for information on residential stormwater 

pollution prevention.  Ad engagement and social sharing resulted in significant growth in 

the coalitionôs social media followership, which will be leveraged through ongoing 

education and outreach activities.   
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MEASURABLE GOALS 
1
 

    

Measurable Goal Status as of 6/30/2014 

 

Provide outreach to approximately 15,500 K-

12 students annually (classroom programs, 

education field programs).   

 

 

Provided outreach to approximately 20,000 

students.   

.   

 

 

Award at least $50,000 in community 

stewardship grants annually.  

 

 

Awarded 11 stewardship grants totaling 

$87,000 in FY13-14.   

.  

 

 

Involve approximately 10,000 participants in 

community events, workshops, stewardship 

projects, and restoration events annually.    

 

 

Involved over 27,000 participants citywide.    

 

 

By May 2011, develop and distribute a public 

education bill insert to over 200,000 water and 

sewer customers.   

 

 

Done (as reported in Annual Compliance 

Report No. 16).  Inserts were also distributed 

in FY 11-12, FY 12-13, and FY 13-14 (as 

reported in the respective annual reports).  

.  

 

 

 

 

 

                                                 
1
  As defined in the MS4 permit, measurable goals are BMP objectives or targets used to identify progress 

of SWMP implementation.   
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OM-1:  Operate and maintain components of the municipal separate storm sewer system 

(MS4) to remove and prevent pollutants in discharges from the MS4.     

 

KEY BMP ACCOMPLISHMENTS, PERMIT YEAR 1 9 (FY 13-14) 

 

¶ Made debris screen/inlet inspection/maintenance visits to 349 locations citywide (multiple 

visits to some locations after major rain events).       

 

¶ Inspected all public stormwater management facilities (SMFs) at least once during the year.  

These include: 

- 153 proprietary BMPs (StormFilter, Vortechnics, Stormceptor, etc.) 

- 214 surface SMFs (swales, wetlands, ponds, sand filters, etc.)  

- 1,807 Green Streets  

 

¶ Cleaned: 

- 102 SMFs  

- Approximately 13,760 catch basins and inlets  

- Approximately 70,164 linear feet of ditch and 20,563 linear feet of culvert      

 

¶ Repaired 15 SMFs.  

 

¶ Repaired or constructed 249 inlets and inlet leads and 1,162 linear feet of culvert.    

 

¶ Continued to incorporate newly constructed stormwater system components into the Cityôs 

inspection and maintenance database (Hansen), as well as maintenance information about 

existing components. 

 

¶ Portland Bureau of Transportation-Maintenance Operations (PBOT-MO) sewer cleaning 

staff (22 individuals) and their equipment were observed in the field by an outside expert.  

They then received 16 hours of classroom training on improved operations and additional 

training in the field.  A report of observations and recommendations was developed to further 

improve operations. 

 

¶ PBOT-MO continued to pilot new materials and applications to protect water quality.  

 

¶ 17 PBOT-MO staff members attended the Water Environment School at Clackamas 

Community College and were trained on best practices for maintaining the MS4 system. 

 

¶ Continued to develop a training handbook PBOT-MO staff that will include guidance for 

maintenance procedural steps, preferred seasonality of work, and materials management.     
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MEASURABLE GOALS  

 

Measurable Goal Status as of 6/30/2014 

 

Develop a training handbook for PBOT-MO 

staff during the permit term.   

 

 

¶ Continued to develop the training handbook; in 

process of drafting various standard operating 

procedures.  (The materials management 

section of the handbook was completed in 

FY10-11.)  

 

 

Provide the following maintenance actions 

over the five-year permit cycle: 

 

- Clean 31,000 lineal feet of culverts.  

- Repair 10,000 lineal feet of culverts.   

- Clean 250,000 lineal feet of ditches.  

- Clean 38,000 inlets and catch basins.  

- Repair 1,500 inlets and inlet leads.  

- Clean 135 major stormwater management 

facilities/pollution reduction facilities.  

- Repair 40 pollution reduction facilities. 

 

 

 

 

 

- Cleaned 20,563 lineal feet of culverts.  

[ 90,605 lineal feet]*  

- Repaired 1,162 lineal feet of culverts.  

 [9,560 lineal feet] 

- Cleaned 70,164 lineal feet of ditches.  

[236,894 lineal feet] 

- Cleaned 13,760 inlets and catch basins.  

[51,296 inlets and catch basins] 

- Repaired 249 inlets and inlet leads.  

[901 inlets and inlet leads] 

- Cleaned 102 major stormwater 

management facilities/pollution reduction 

facilities. [525 facilities] 

- Repaired 15 pollution reduction facilities. 

[48 facilities] 

 

* Bracketed numbers show cumulative total to date 

during this permit term. 
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OM-2:  Operate and maintain components of public rights-of-way, including streets, to 

remove and prevent pollutants in discharges from the municipal separate storm 

sewer system.   

 

 

KEY BMP ACCOMPLISHMENTS, PERMIT YEAR 1 9 (FY 13-14)  

 

¶ Continued to implement BMPs within the right-of-way to protect water quality, including: 

-  Following ODOT's Routine Road Maintenance Water Quality and Habitat Guide Best 

Management Practices.   

- Using the trenchless liner repair system.   

- Using bio-pillows for sediment control on impervious surfaces to trap sediment during all 

sediment-disturbing activities.    

- Using low-disturbance sign installation methods to avoid or minimize digging.   

- Using mild cleaners, with no solvents, to clean signs. 

- Monitoring weather conditions during asphalt grinding. 

- Hand-applying asphalt where necessary to prevent these materials from entering the 

storm drain system. 

- Using rubberized mats on inlets to prevent fog seal material from entering the system. 

- Using water-based asphalt emulsions and biodegradable asphalt release agents. 

 

¶ Continued to pilot test alternative methods, products, and practices to reduce pollutant 

discharges to the MS4.    

 

¶ All licensed pesticide applicators at PBOT Maintenance Operations must receive 40 hours of 

training over their five-year licensing period.  In this reporting year, two more pesticide 

applicators became certified.  PBOT-MO has a total of four certified applicators that have 

met all of their training requirements.   

 

¶ Continued to develop a training handbook PBOT-MO staff that will include guidance for 

maintenance procedural steps, preferred seasonality of work, and materials management.     

 

 

¶ The Bureau of Transportation continues to implement a leaf removal program in 30 leaf 

service areas (areas that have streets lined with large, mature trees). Under the program, 

PBOT schedules and implements one or two leaf collection days per zone.      

    

¶ Swept major arterials four to six times during the year.   
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MEASURABLE GOALS  

 

Measurable Goal Status as of 6/30/2014 

 

Sweep arterials six times/year.  

 

 

Swept arterial four to six times/year.   

 

 

Develop a training handbook for PBOT-MO 

staff during the permit term.   

 

¶  

¶ Continued to develop the training handbook; in 

process of drafting various standard operating 

procedures.  (The materials management 

section of the handbook was completed in 

FY10-11.)  
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OM-3:  Operate and maintain other City facilities and infrastructure (not included in 

OM-1 or OM-2) to remove and prevent pollutants in discharges from the municipal 

separate storm sewer system.    

 

KEY BMP ACCO MPLISHMENTS, PERMIT YEAR 19 (FY13-14)  

 

¶ Continued to implement a program that requires the Water Bureau to submit requests to the 

Bureau of Environmental Services (BES) for discharges of potable water from flow tests of 

hydrants and tank and reservoir drains.  Discharges are approved on a case-by-case basis 

with a letter of authorization.  The authorization requires BMPs to reduce the impacts of flow 

rate, volume, and suspended solids from these activities, in addition to the state guidelines for 

chlorinated discharges.  A report is required for each discharge in order to track volume and 

respond to any complaints.      

    

  

¶ Continued to inventory discharges at various Water Bureau facilities.  Engineering developed 

a Basis of Design Report that identifies facilities that need discharge piping modification, site 

work, and improvements in order to have zero to acceptable impact to the MS4.  The goal is 

to implement these modifications and improvements as necessary when planning future tank 

or reservoir draining and cleaning.  

 

¶ The City engages in green purchasing best practices in order to spend public funds on goods 

and services that minimize negative impacts on human health and the environment.  In 

FY13-14, Procurement Services continued to support City bureaus in including 

environmentally preferable product and service specifications in City solicitations and 

resulting contracts.  Examples of solicitations where stormwater pollution prevention was 

specifically addressed include janitorial services, graffiti removal services, landscaping 

services, paint products, construction services, and architectural (green building design) 

services. These specifications ensure that contracted services reflect City policies and best 

practices for pollution prevention and that less-toxic, environmentally preferable products are 

available through City contracts. 

 

¶ Continued to control discharges from non-emergency fire-fighting training by routing the 

discharges to the sanitary sewer system. 

 

¶ Continued to investigate projects to reduce stormwater runoff from PBOT-MO yards, 

including diverting stormwater runoff from an employee parking lot (almost two acres) to 

vegetated planters, collecting and treating rainwater off the roof of a building at Albina Yard, 

and creating an ecoroof on the Kerby Building.   

 

¶ Continued to investigate a recycling facility for sweeper debris. 
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¶ Pollution Prevention (P2) teams met as needed to evaluate and track maintenance procedures, 

pilot test new products and techniques, evaluate work processes, and monitor developments 

in related fields.  Topics relevant to stormwater quality protection included: 

 

- Water quality protection needs associated with vehicle and equipment washing. 

- Evaluation of spill kit usage and appropriate absorbents. 

- Management of vehicle and equipment leaks in maintenance yards and parking lots. 

- Spill reporting requirements.  

- Ecoroofs 

 

 

¶ Continued to research modifications of the facility where street sweepers are rinsed to 

accommodate new sweepers and improve treatment of rinse water.     

 

¶ Monitored the continued use of approved wash facilities at Albina Yard. 

  

 

¶ Inspected, and cleaned as necessary, all stormwater and water quality facilities in 

maintenance yards and lots.  Continued to implement Phase I stormwater controls, which 

encompasses installation, inspection, and maintenance of filtration and absorbent media at 

selected stormwater inlets. Specific activities include: 

- Maintain the stormwater collection system in equipment parking areas and other selected 

inlets vulnerable to leaks and spills. 

- Store most collection bins for recycled materials indoors under cover. 

- Clean out subsurface vaults below the sweeper debris pile approximately two times per 

year. 

- Clean out debris from sweeper wash facility vaults as needed.  

- Clean debris vaults at the truck bed washout facility as needed. 

 

¶ Continued to empty (monthly) the sump at Mt. Tabor Yard that captures the grass and dirt of 

Parks mowers when they clean off at the end of shift, helping to prevent that material from 

entering the storm system.    

 

¶ Continued to comply with practices required for Salmon Safe certification, including 

Integrated Pest Management, reducing water and fertilizer inputs on park properties, 

restoring riparian and upland habitats and using alternatives to pesticides.  

 

¶ Continued to maintain the drip irrigation system in Mt. Tabor Nursery, as well as turf strips 

to prevent erosion from watering and harvesting equipment.  Converted a tree-growing area 

to a turf cover, which reduces irrigation, weed control, and soil disturbance. These practices 

have reduced water usage, erosion, and the reliance on herbicides.      

 

¶ Continued program with vendors to provide pesticides at individual golf course sites on an 

as-needed basis to reduce pesticide storage.  
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¶ Continued testing nutrient levels and the presence of pesticides in surface waters for all City 

golf courses.  Results from testing continue to show that pest management and fertilization 

activities are not negatively impacting water quality.   

 

¶ Continued the use of a specially formulated slow-release fertilizer on park turf, which 

possesses an ideal formulation of components that reduces leaching and waste elements in 

runoff.  Water quality testing results confirm the efficacy of this formulation.  

 

¶ Continued the standard use of special equipment for precise application amounts, timing, and 

distribution of fertilizer on all five City golf course fairways and greens.    

 

¶ Maintained pesticide-free parks management at three parks.     

 

¶ Held six work parties for volunteers at the Arbor Lodge pesticides-free park.   

 

¶ Continued a public/private partnership to fund new practices at key park sites to renovate 

athletic fields.  These practices include aeration and overseeding to reduce fertilizer use and 

increase water infiltration.    

 

¶ Continued to perform aeration, topdress, and overseed activities on 28 highly used sports 

fields at 20 different sites to achieve structural soil changes that improve plant health and 

optimize use of water and fertilizers.    

 

¶ Continued to implement activities to reduce water usage on park sites.  These included 

connecting parks irrigation to the Maxicom system; testing of two central irrigation control 

systems; and using a soil moisture sensing control system.    

 

¶ Conducted a bureau-wide consultation with each Portland Parks & Recreation service zone to 

address challenges and assess adherence to park standards. 

 

¶ Continued to use Mt. Tabor Yard as a Parks Bureauôs recycling collection point for used oil, 

used antifreeze, waste paper, scrap metal, dry cell batteries, and fluorescent lamps.  

 

MEASURABLE GOALS  

 

Measurable Goal Status as of 6/30/2014 

 

Inspect, and maintain as necessary, all 

stormwater and stormwater containment and 

pollution prevention facilities in City 

maintenance yards annually. 

 

Done  
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IND-1:  Implement the Industrial Stormwater Management Program to control the 

discharge of pollutants from industrial and commercial facilities (both existing and those 

undergoing changes in operations) to the municipal separate storm sewer system. 
 

KEY BM P ACCOMPLISHMENTS, PERMIT YEAR 19 (FY 13-14) 

 

¶ Administered NPDES industrial stormwater discharge permits for 132 facilities (and 

associated tenants) that discharge stormwater to the MS4.  Three of these permits were 

terminated midway through the fiscal year.  Continued to perform annual compliance 

inspections and additional inspections, if warranted, to provide technical assistance or assess 

BMP implementation.     

 

¶ Under an intergovernmental agreement with DEQ, administered 88 additional permits for 

facilities not discharging to the MS4.  Three of these were terminated midway through the 

fiscal year.  Most are permits for direct dischargers, although some facilities discharge to the 

Port of Portlandôs system or Multnomah County Drainage District managed waters.   

 

¶ Continued to perform inspections and evaluate the need for stormwater permits for non-

permitted industries (both those that do and do not discharge to the MS4).  Performed 285 

inspections of permitted and non-permitted facilities during permit year 19.  Identified BMPs 

at these industries to minimize or remove exposure of industrial activities to stormwater.  

Required 12 facilities to apply for a stormwater permit.     

 

¶ Collected and analyzed four samples from three non-permitted facilities for investigative and 

compliance purposes.       

 

¶ Under City Code, approved 13control plans and/or authorizations that address concerns 

regarding potential spills and release of pollutants from industrial activities at sites. 

 

¶ Prompted two sites to remove stormwater exposure of industrial activities and other pollutant 

sources; as a result, these facilities were able to either terminate their permit or qualify for a 

no exposure certification (NEC). 

 

¶ Continued to locate and map non-City outfalls (industrial and business) located in the 

riparian area that discharge directly to receiving streams and to identify the sources that drain 

to these outfalls. 

 

¶ Continued to re-inspect industries that were previously identified as having no exposure and 

were not required to apply for a permit.  Of the 49 industries that had a ñno exposure 

certificationò (NEC) expiring in FY 13-14, nine were either no longer in business or had 

moved; three had stormwater flows redirected to the combined sewer; and three were 

required to obtain permit coverage due to increased exposure.  The City reissued NECs to 30 

facilities and is in the process of reissuing NECs to the remaining four facilities.  The City 

issued new NECs to another 11 facilities.   
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¶ Continued to conduct ñsweepsò of industrial facilities in key Columbia Slough Target Areas. 

Issued permits and no exposure certifications where applicable.     

 

MEASURABLE GOALS  

 

Measurable Goal Status as of 6/30/2014 

 

Inspect all permitted (1200Z, 1200COLS) 

facilities once per year.  

 

Inspected all of the 129 facilities that discharge 

stormwater to the MS4 and have active 

industrial stormwater permits.   

 

 

Review each permitted facilityôs monitoring 

and annual report each year.   

 

Done. 

 

 

Survey 100 percent of newly identified 

facilities to determine the need for NPDES 

permits.   

 

Done. 

 

 

Every 5 years, inspect industries (individual 

sites) previously identified as having no 

exposure and not required to obtain a permit.    

 

Done. 

 

 

Complete revision of City Code Title 17.39 by 

2012.   

 

 

Done.  City Council adopted code revisions in 

September 2011. 
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IND-2:   Provide educational programs and materials and technical assistance to reduce 

industrial and commercial pollutant discharges to the municipal separate storm sewer 

system. 

 

KEY BMP ACCOMPLISH MENTS, PERMIT YEAR 19 (FY13-14)  

 

¶ Over 20 BMP fact sheets are posted on BESôs Industrial Stormwater Program website, which 

is frequently visited by commercial and industrial site operators.  During FY13-14, the most-

viewed BMP materials related to catch basin maintenance (approximately 800 views), sand-

blasting and painting operations (approximately 500 views), and preparing emergency 

response and spill cleanup plans (approximately 200 views).  Other BMP materials include 

information on dewatering activities, loading and unloading materials, and outside container 

storage and waste disposal. 

 

¶ Continued to work with the Regional Pollution Prevention Outreach Team (P2O Team), 

Automotive Eco-Logical Advisory Subcommittee, and Landscape Eco-Logical Advisory 

Subcommittee for the Portland metropolitan region to certify businesses under the Eco-

Logical Business Program (EcoBiz).  Program activities in Portland in FY 2013-14 included: 

 

- Certified one new landscape service business and recertified one.   

 

- Certified one new car wash.   

 

- Recertified four automotive shops.  

 

- Completed redesign and launch of the EcoBiz website (www.ecobiz.org).  

 

- Updated the EcoBiz Automotive Checklist.  

 

- Continued work on the BMP manuals and certification checklists for the stormwater 

facility maintenance sector. Made a presentation at the Portland chapter of the Oregon 

Landscape Contractor Association (OLCA) and provided an informational table at the 

annual OLCA conference. 

 

- Organized two sustainability-focused events for auto shop owners, called "Keep Your 

Shop in Tune."   

 

- Continued to participate in local environmental events, including the annual sustainability 

fair, to promote the use of certified businesses. 

 

- Continued to distribute EcoBiz newsletters every three months to more than 200 certified 

firms and program partners.  

 

¶ Sustainability at Work (formerly the BEST Business Center) continued to assist Portland 

businesses with resources and information to help them green their operations. The program 

http://www.ecobiz.org/
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is run by the Bureau of Planning and Sustainability, in partnership with the Portland Water 

Bureau, Bureau of Environmental Services, Bureau of Transportation, Metro, Pacific Power, 

and the Energy Trust of Oregon. The program conducted the following activities in FY13-14: 

 

- Conducted on-site assessments for 165 businesses and assisted a total of 1,013 

businesses. Assisted over 140 businesses with water and stormwater-related topics, 

resulting in four referrals to the Bureau of Environmental Services. 

 

- Collaborated with Sustainable Business Oregon to implement the statewide Innovation in 

Sustainability Awards, which replaces the BEST Awards in recognizing Portlandôs most 

sustainable businesses.  Award categories were mapped to the Climate Action Planôs 

areas of focus.  Twenty-one awards were presented in recognition of energy, equity, food, 

the natural environment, transportation, waste, water, and overall leadership.  Winners 

were featured in a statewide publication that reaches over 55,000 readers and on the 

website, which has on average 136,400 monthly page views. 

 

- Administered Sustainability at Work Certification, recognizing businesses that have taken 

measurable steps to reduce their greenhouse gas emissions through energy efficiency, 

renewable power, transportation incentives, water conservation, recycling and waste 

prevention.  To date, 167 businesses have been certified. 

 

¶ Completed the 11th year of providing education and outreach to affected residents and 

businesses and one-on-one technical assistance to businesses to help them comply with 

requirements of the Columbia South Shore Well Field Wellhead Protection Program.  

Program requirements include structural and operational BMPs to reduce the occurrence of 

spills and minimize spill impacts.  Technical assistance and outreach by the Portland Water 

Bureau, Columbia Corridor Association (CCA), and Columbia Slough Watershed Council 

during permit year 19 included:   

 

- Provided technical assistance to 65 businesses. 

- Published newsletter articles on the protection program.   

- Distributed free spill kits, required signs, secondary containment pallets, and stormdrain 

covers. 

- Maintained the CCA and PortlandOnline webpage on the protection program and 

requirements.  
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MEASURABLE GOALS  

 

Measurable Goal Status as of 6/30/2014 

 

Under the Eco-Logical Business Program, 

certify 10 additional auto shops and 20 

additional landscape firms that provide 

services within the City Portland by 2015.   

 

 

15 landscape firms have been newly certified 

to date during this permit term. 

 

4 auto shops have been newly certified to date 

during this permit term. 

 

 

Evaluate one new business sector for 

implementation of the Eco-Logical Business 

Program.   

 

 

Expanded the program into the car washing 

sector in FY10-11 (as reported in Annual 

Compliance Report No. 16).     
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ILL -1:   Identify, investigate, control, and/or eliminate illicit discharges (illicit connections, 

illegal dumping, and spills) to the municipal separate storm sewer system.   Evaluate and, if 

appropriate, control non-stormwater discharges to the municipal separate storm sewer 

system. 

 

KEY BMP ACCOMPLISHMENTS, PERMIT YEAR 19 (FY13-14)  

 

¶ BESôs Illicit Discharges Elimination Program (IDEP) conducted 134 dry-weather 

inspections of 112 City-owned outfalls.  

 

¶ BES completed an evaluation and update of its 2011 Illicit Discharge Detection and 

Elimination (IDDE) action levels, based on experience with the 2011 action levels and new 

available national research.  A review of two years of IDDE City data and a comparison of 

BESôs current action levels with the action levels in the published guidance documents 

resulted in amending the original action levels. 

  

¶ The Regional Spill Response Committee continued its coordination meetings, holding one 

quarterly meeting during permit year 19.  The committee includes representatives from the 

Oregon Department of Environmental Quality (DEQ), Clean Water Services (CWS), Water 

Environment Services (WES), Port of Portland, City of Gresham, City of Milwaukie, City of 

Portland Water Bureau, and BES.  BES chairs and attends all meetings.        

 

¶ Continued to operate the BES Spill Response Hotline.  Activities in FY 13-14 included:   

- Received and responded to approximately 1,500 daytime calls (citywide) regarding 

pollution complaints, spills, sanitary sewer overflows, and dye tests.       

- Received and responded to 608 after-hours complaint calls (citywide).   

- Received approximately 1,500 additional daytime information-only calls (citywide) and 

responded by providing agency referrals, industrial information, technical assistance, and 

regulatory information.  

- At Fire Bureauôs request, responded to three fire event sites.    

 

¶ BES continued to respond to pollution complaints and issue enforcement actions for 

violations of City Code 17.39.  During FY 13-14, 17 enforcement actions were issued, with 

proposed penalties totaling $56,900.   

 

¶ BES continued a communication protocol with the Portland Fire Bureau that automatically 

pages the BES duty officer for a two-alarm event.  Upon receiving the page, the duty officer 

contacts the Fire Bureau to identify if the duty officer is needed by the fire responders.  In 

FY 13-14, no two-alarm events resulted in pages to the duty officer.    

 

¶ BES continued a communication protocol with the towing companies on the City of Portland 

towing contract.  This notification ensures that BES will be contacted for auto fluid clean-up 

actions and for events that threaten to impact a stormwater facility (catch basin and 

downstream stormwater system).  The duty officer may respond to events, depending on the 
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reported information.   In FY 13-14, no after-hours calls were received by the duty officer 

from towing companies.  No enforcement actions were taken. 

 

¶ Conducted quarterly training for duty officer staff on the BES spill response hotline, sanitary 

sewer overflows (SSO) reporting, and MS4 response manual procedures.       

 

¶ BES and the Water Bureau continue to implement Columbia South Shore Well Field 

(CSSW) Protection Area signage.  The signs list the BES spill response hotline number and 

read: ñTO REPORT SPILLS CALL (503) 823-7180.ò    

 

¶ BES developed new curb markers for use near food cart pods. The curb markers read: ñNO 
DUMPING, Report Pollution 24/7, 503-823-7180, STORMWATER ONLY.ò    

 

¶ BESôs Industrial Stormwater Program administered 220 general NPDES stormwater 

discharge permits with requirements to maintain spill prevention and response procedures. 

The program evaluates permit compliance of industrial facilities to ensure that best 

management practices relating to spill prevention and reporting are properly implemented.  

 

¶ The Industrial Stormwater Program required 12 stormwater and/or spill prevention plans 

from non-permitted sites that address concerns regarding potential spills or other exposure-

based releases from industrial activities. 

 

¶ The Industrial Stormwater Program continued to address illicit discharges and connections 

as they were identified during stormwater inspections and as referred by other parties. 

During FY 13-14, seven illicit discharges were identified and subsequently corrected and/or 

mitigated.  Follow-up and/or enforcement letters were issued to responsible parties as 

appropriate, and penalties totaling $4,550 were assessed.  The program continues to address 

prohibited discharges and other non-stormwater discharges to the storm sewer system. 

Policies and appropriate control measures, if needed, are developed and implemented.    

 

¶ To help prevent illegal dumping, continued to implement curbside collection services 

(residential garbage, recycling, yard debris and food scrap collection).  Continued the Cityôs 

partnership with Neighborhood Coalition Offices and Metro to administer neighborhood 

cleanup collection events. 
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MEASURABLE GOALS  

 

Measurable Goal Status as of 6/30/2014 

Conduct dry weather sampling at all major 

City-owned outfalls at least once annually.  

 

Done. 

 

Inspect the priority outfalls a minimum of three 

times a year.    

 

 

Done. 

 

Expand the IDEP program to include the CSO 

system below diversion structures, where the 

outfalls discharge stormwater only and should 

have no dry-weather flows.  Currently, the 

program addresses all of the westside outfalls 

and 25 percent of the eastside outfalls.  Expand 

the program to all eastside outfalls by 

December 2013.  

 

Done.   

 

Maintain the spill response hotline 24 hours a 

day.   

Done. 
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ND-1:  Control erosion, sediment, and pollutant discharges from active construction sites. 

 

KEY BMP ACCOMPLISHMENTS, PERMIT YEAR 19 (FY 13-14) 

 

¶ There were 4,419 active private construction permits subject to erosion control inspection 

(citywide).   The Bureau of Development Services (BDS) conducted 4,552 erosion control-

related inspections of private construction sites (citywide).  (Even though a permit is active, 

there may be times when no activities that require erosion control inspection are occurring.) 

This number includes only approved inspections.  

 

¶ All private development sites with qualifying ground disturbance areas were inspected for 

temporary and permanent erosion control measures at the beginning and near or at 

completion of the project.  At interim checks conducted during the course of regular building 

inspections, the inspector notes any identified erosion control deficiencies, and the site 

operator is required to implement corrective action.   

  

 

¶ There were 633 active public construction projects (citywide) with erosion control 

components.   In general, public sites are inspected daily during construction.    

 

¶ Continued the pre-permit-issuance site meeting program, where the applicantôs team can 

choose to meet with staff onsite to discuss erosion control and other sensitive site issues.  No 

applicants requested a pre-permit-issuance site visit this fiscal year.       

  

 

¶ Provided annual construction inspector training to BES and BDS staff.  

    

¶ Tracked erosion control complaints (received through the complaint hotline or staff referrals) 

through the Cityôs building permit tracking program, TRACS.  A total of 27 cases were 

opened and responded to, with 21 cases closed (citywide). 
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MEASURABLE GOALS  

 

 

Measurable Goal Status as of 6/30/2014 

 

Evaluate the Erosion and Sediment Control 

Manual and update as needed (at least once 

during the 2011-2016 permit cycle); conduct 

public involvement on updates.    

 

 

No activity this fiscal year. 

 

 

Inspect public sites with erosion control 

permits daily during construction. 

 

 

Done.  

 

 

Inspect 100 percent of active private 

development construction sites subject to 

erosion control requirements.  At a minimum, 

inspections will occur (1) after initial 

temporary erosion control measures are 

installed, and (2) near completion of 

development after permanent erosion control 

measures are in place.  Conduct interim checks 

as part of routine building permit inspections.   

 

All private development sites with qualifying 

ground disturbance areas are inspected for 

temporary and permanent erosion control 

measures at the beginning and near or at 

completion of the project.  Interim checks are 

conducted during the course of regular building 

inspections.  
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ND-2:  Implement and refine stormwater management requirements for new 

development and redevelopment projects to minimize pollutant discharges and erosive 

stormwater flows. 

 

KEY BMP ACCOMPLISHMENTS, PERMIT YEAR 19 (FY13-14) 

 

¶ Adopted the revised 2014 Stormwater Management Manual (SWMM) in January 2014.   

 

¶ Continued review of Chapter 4 of the SWMM to identify potential source control 

requirement updates. 

 

¶ Continued to implement the 2008 and 2014 SWMMs:  

- Conducted 284 land use reviews to determine compliance with SWMM requirements. 

- Responded to 145 early assistance requests, including pre-application conferences.   

- Permitted approximately 35 public works projects and reviewed approximately 3,059 

private building permits for projects subject to SWMM requirements.    

- O&M agreements were signed for 374 new private stormwater management facilities on 

214 private properties (tax lots). 

 

¶ Provided training and technical assistance on the new SWMM to City staff and the 

development community. Continued to contribute to regional materials and presentations on 

stormwater maintenance. 

  

¶ Conducted 194 land use reviews and early assistance meetings for source control measures at 

sites subject to SWMM requirements.   Signed off on permits for approximately 1,205 source 

control measures at sites with high-risk characteristics or activities.   

  

 

¶ Redevelopment and new development projects during the fiscal year resulted in a total of 

approximately 84.5 acres of replaced impervious area and 106 acres of new impervious area.  

Because these new and redeveloped areas maximize infiltration and reduce pollution, 

Portlandôs net effective impervious area and pollutant loading continue to decrease.   

 

¶ Inspected 945 private stormwater management facilities to ensure construction was 

consistent with development permit requirements.   

 

 

¶ Conducted the following monitoring and evaluation activities: 

 

- Continued stormwater monitoring of green streets (both infiltration and flow-through 

(lined) facilities) and ecoroofs.  The evaluated facilities are located throughout the City 

and represent a variety of facility types, configurations, ages, and land uses. The 

monitoring report covering data through the end of 2012 will be published in 2014. 
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- Continued trials of different mulches to determine which provide the best performance in 

Green Streets facilities and which can be incorporated into general maintenance practices.  

 

- Continued to test and evaluate plants and trees for use in Green Streets facilities.   

 

- Tested soil blends with slightly more fines to improve water retention and plant health in 

vegetated stormwater management facilities, and improve lined facility performance.  

Also evaluating the benefit of biochar or other additives to improve water retention and 

water quality performance. 

 

¶ The Maintenance Inspection Program (MIP) ensures that property owners follow site-

specific, BES-approved operation and maintenance (O&M) agreements.  The program also 

collects information on stormwater management facility deficiencies and corrective actions 

taken to address deficiencies.  MIP activities in FY 13-14 included:  

 

- Inspected 563 properties (tax lots) with 1,162 associated private stormwater management 

facilities. This represents approximately 9.4 percent of the properties in the program.   

- During inspections, provided technical assistance to help owners properly operate and 

maintain stormwater management facilities. Also provided guidance when needed on 

pollution prevention best management practices (BMPs) for site activities.  

- Mapped MIP data, including MIP properties, facilities, inspections, and O&M plan and 

facility maintenance deficiencies. 

- Finalized the MIP Enforcement Manual after the City adopted enforcement 

administrative rules.  
 

MEASURABLE GOALS  

 

Measurable Goal Status as of 6/30/2014 

 

Inspect 1,500 private stormwater facilities or 

450 properties annually. Use education and 

enforcement tools to ensure that stormwater 

management operations and maintenance plans 

are followed.    

 

 

Under the Maintenance Inspection Program 

(MIP), inspected 563 properties with 1,162 

associated private stormwater management 

facilities.  Provided technical assistance and 

education to ensure facilities are sufficiently 

operated and maintained. 

 

Revise the SWMM during the 2011-2016 

permit term.  

 

Adopted the revised SWMM in January 2014.   

 

Track number, type, size, drainage area
2
 and 

location of private facilities constructed 

annually.    

 

Done. 

 

 

                                                 
2
 Drainage area is tracked for all private stormwater management facilities subject to the SWMM (under an O&M 

plan).  
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STR-1:   Structurally modify components of the storm drainage system to reduce 

pollutant discharges.  Implement structural improvements on existing development to 

reduce pollutants in discharges from the municipal separate storm sewer system.    

 

 

KEY BMP ACCOMPLISHMENTS, PERMIT YEAR 19 (FY 13-14) 

 

Citywide 

 

¶ Continued to implement retrofits to the existing storm drainage system (roadside ditches to 

swales or porous shoulder).  These retrofits are now reported by watershed.  
  
Columbia Slough Watershed  

 

¶ Began construction of the NE 148
th
 Water Quality Facility, which will receive stormwater 

runoff from 180 acres in northeast Portland.  This facility is the retrofit project identified by 

the City in accordance with permit Schedule A.6.c.  

 

¶ Completed the Columbia Slough High Priority Outfalls Pre-Design.  The objective of the 

Pre-Design was to identify and prioritize treatment of stormwater runoff from City rights-of-

way that currently discharge to the Slough. The Pre-Design focuses on commercial/industrial 

zones, high traffic, and unimproved roadways. 

 

¶ As a result of the Pre-Design, began the design phase for treating stormwater runoff from 

outfall basin 77a. This basin drains 1.2 acres of NE Columbia Blvd and discharges untreated 

runoff to a small cove on Whitaker Slough between NE 59
th
 Pl and NE 63

rd
 Ave.  This cove 

was the subject of a DEQ sediment cleanup project during the winter of 2013.  Design is at 

90 percent as of June 30, 2014. 

 

¶ As a result of the Pre-Design, began the design phase for treating stormwater runoff from 

outfall basins 73A and 104B.  Combined, these basins drain over 200 acres (25 of which is 

City of Portland right-of-way) and discharge untreated runoff to Whitaker Slough. 

 

Johnson Creek Watershed 

 

¶ Continued work on the Luther Road Habitat Restoration project to address an exposed 

combined sewer/stormwater interceptor.  The project will bury the sewer pipe crossing, 

restore a portion of Johnson Creek and its floodplain, improve stream habitat, provide 

stormwater treatment, and protect natural areas.   

 

¶ Continued to monitor existing floodplain restoration projects to ensure effectiveness at 

Brookside, Kelley Creek, Tideman Johnson, Errol Creek, Foster Floodplain, and Schweitzer.  
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¶ Continued the Foster Lents Integration Partnership (FLIP) process, working with the Portland 

Development Commission (PDC) to develop concepts to integrate floodplain management 

and economic development in the Foster corridor 100-year floodplain. 

 

Willamette Watershed 

 

¶ Began design of the Centennial Oaks Stormwater Project in Willamette Park. 

 

Fanno and Tryon Creek Watersheds 

 

¶ Completed final design for Interstate 5 at SW 26
th
 Avenue Water Quality Facility to treat 26 

acres of existing impervious area (in partnership with ODOT).  Construction started in late 

June 2014. 

  
¶ Completed 90 percent design for roadside drainage (ditch) and shoulder improvements on 

SW Stephenson between SW 35
th
 and SW Boones Ferry Road and on SW Hamilton between 

SW Shattuck and SW 40
th
.  About 4,700 feet of ditches are to be improved. Construction is 

scheduled for 2015. 

 

¶ Completed construction in July 2013 of two green street curb extensions and 12 tree wells 

along SW Capitol Hwy between SW 35
th
 and SW 36th in Multnomah Village.  The project 

will detain and treat stormwater from a busy commercial parking area and street.  

 

¶ Daylighted a Tryon Creek tributary through Spring Garden Park by removing a storm pipe 

and constructing a stream and wetland.  This was identified in a Portland Parks Master Plan 

and the 2008 Fanno/Tryon Creek Predesign project.  

 

¶ Completed design for a Green Street curb extension along SW Huber in the Tryon Creek 

watershed.  The facility will detain and treat stormwater runoff from 12,500 square feet of 

impervious roadway.  Construction is planned for 2014. 

 

¶ Began design of stormwater management improvements for 2.6 miles of SW Beaverton 

Hillsdale Highway, between Southwest Sunset Boulevard to the Portland City limits at SW 

65
th
 Avenue. 

 

¶ Began construction of six vegetated stormwater management facilities along SW Multnomah 

Boulevard between SW 34
th
 and SW 40

th
.   

 

¶ Developed concept designs to daylight approximately 260 feet of a tributary to Fanno Creek 

through Albert Kelly Park. 

 

¶ Worked on retrofitting a stormwater treatment facility and making site improvements on the 

Cityôs Multnomah Arts Center property, which will treat approximately .66 acre.  
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Stormwater System Plan 

 
¶ Continued work on the Stormwater System Plan, a multi-year project to fully define and plan 

for the Cityôs stormwater system needs. 
- Conducted a proof-of-concept analysis to demonstrate that citywide stormwater planning 

in an asset management framework is feasible. 

- Initiated development of a citywide risk assessment for water quality that will incorporate 

the MS4 retrofit strategy. 

- Designated the Stormwater System Plan as the bureauôs approach for strategic water 

quality retrofits to the MS4. 

- Initiated design of several water quality and flow control projects in the Stephens Creek 

watershed, in partnership with the Willamette Watershed team. 

- Initiated preliminary design and community outreach to explore retrofit options for the 

underserved Errol Heights neighborhood in southeast Portland, in partnership with the 

Johnson Creek Watershed team. 

 

Green Streets 

 

¶ Completed construction of the following Green Street projects:  

 

- Four green street swales and planters to manage 36,000 square feet of runoff from N 

Channel, centered on Commerce, that would otherwise drain directly to the Swan Island 

Lagoon. 

 

- Three green street planters to manage 18,000 square feet of runoff from SW 22
nd

 and SW 

19
th
, north of Spring Garden, that would otherwise drain to Tryon Creek and the 

Willamette River.  

 

- Two green street curb extensions to manage 17,000 square feet of runoff from SW Sunset 

Boulevard, from 18
th
 to Dewitt, that would otherwise drain to Fanno Creek.  

 

- Two green street curb extensions to manage 12,000 square feet of runoff from SW 

Capitol Highway in Multnomah Village, from 35
th
 to 36

th
, that would otherwise drain to 

Fanno Creek. 

 

Technical Assistance, Incentives, and Grants Programs  
 

¶ Continued to provide technical assistance for projects that incorporate green building 

principles, including stormwater pollution prevention and management.  In total, 21 building 

construction and EcoDistrict development projects were served by the Bureau of Planning 

and Sustainabilityôs Green Building and Development program in FY 13-14.  Additional 

green building events and activities related to stormwater management included of 44 

presentations and tours to a variety of sustainability- and building-related organizations, 

reaching a total of approximately 997 people.  
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¶ Continued to coordinate and offer Fix-It Fairs, a free neighborhood-oriented event that offers 

workshops and exhibits on home and garden topics.  At each fair, over 100 workshops and 

exhibits provided residents with self-help information and resources on topics including 

stormwater management, Naturescaping, and water conservation. During permit year 19, 

1,405 people attended three fairs.  

 

¶ The Ecoroof Incentive Program (which offered a financial incentive to property owners and 

developers to construct ecoroofs) was discontinued in 2012.  Previously approved projects 

continue to come in.  During FY13-14, program accomplishments included:     

 

Total projects completed 10 

Total square feet completed 34,914   

Total acres completed .80 

Total amount paid out $ 174,570  

 

¶ Conducted the 2014 Ecoroof Symposium to create awareness of ecoroofs as a cost-effective 

tool for sustainable stormwater management and to promote the Ecoroof Program. This 

yearôs event continued the ongoing dialogue between the City of Portland, municipal and 

non-profit partners, and the private sector, focusing on the business case for ecoroof 

development in the City of Portland. The program featured 15 vendors and 11 speakers, 

whose presentations focused on the return on investment for green roofs.  Over 120 

people attended, representing over 76 companies and organizations working in the fields of 

architecture, development, and green roofs.   

 

¶ Through the Sustainable Stormwater Management Program, fielded public requests for 

information and technical assistance and provided technical assistance to a variety of 

projects:  

- Received over 30 requests for tours and speaking engagements. Conducted tours for 

professional planners, designers, developers, politicians, and staff from national and 

international jurisdictions.  

- Received 33 requests for a green street. 

- Received more than 40 requests for assistance from non-profit groups, students, and other 

jurisdictions in the form of design review and information sharing.  

- Presented information at 13 local, regional, and national seminars and conferences.  

- Received about 138,800 visits to the Sustainable Stormwater Management Program 

website and about 416,000 on the City Green blog that provides relevant information, 

examples, and announcements for citywide green infrastructure approaches.  

- Updated the web page for the Green Street Steward Program, adding a Facebook link and 

more educational and reference materials for volunteers.  The Green Street Stewart 

website received about 10,300 visits.  

- Developed fact sheets, educational materials, tour information, and monitoring reports for 

web publication for the Sustainable Stormwater Management program.  Examples 

include a weed identification brochure, Ecoroof videos, and self-guided tours. . 
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¶ Through Clean River Rewards, the Cityôs stormwater discount program, provided 

information about stormwater management and eligibility for reductions in customersô 

monthly utility bills for managing stormwater onsite.   

 

- Attended eight public events on stormwater retrofits of existing development for 

residential, commercial and multifamily properties, contacting approximately 760 people.     

- Managed the Clean River Rewards website to provide information and technical 

assistance.  The website registered approximately 90,960 external hits during FY13-14.   

- Provided technical stormwater retrofit and registration assistance to 328 people.  

- Verified stormwater discount registration at 164 active utility accounts, providing 

stormwater technical assistance on maintenance and stormwater facility improvements.  

 

At the end of April 2014, a total of 35,813 utility ratepayers with active accounts have 

registered for stormwater discounts: 

-  34,480 single-family residential ratepayers account for a total of 76,511,888 square 

feet of impervious area managed for stormwater.    

- 1,333 multifamily, commercial, and industrial ratepayers account for a total of 

69,393,012 square feet of impervious area managed for stormwater.   
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MEASURABLE GOALS  

 

Measurable Goal Status as of 6/30/2014 

Construct the following public facilities to 

provide treatment for stormwater runoff from 

approximately 336 acres:  

 

¶ Construct the NE 148
th
 Avenue stormwater 

management facility by FY 2014-15. 

 

¶ Construct stormwater management 

facilities in the NE 122
nd

 Ave subbasin by 

December 2012 (Columbia Slough 

Watershed). 

 

 

¶ Convert 5,000 linear feet of roadside 

ditches to swales or porous shoulder 

(Tryon Creek and Fanno Creek watersheds) 

during the permit term.  

 

 

 

 

 

 

 

 

 

¶ Construct stormwater management 

facilities along SW Beaverton-Hillsdale 

Highway and SW Barbur Blvd. and in 

commercial and multi-family residential 

areas (Tryon Creek and Fanno Creek 

watersheds) during the permit term.  

 

     

 

  

¶ Began construction of the NE 148
th
 Avenue 

Water Quality Facility.  

 

¶ Completed. This project included 

construction of eight water quality planters 

along NE 122nd Avenue between NE 

Fremont and NE Shaver, designed to treat 

stormwater runoff from 2.89 acres.  

 

¶ Completed 90 percent design for roadside 

drainage (ditch) and shoulder 

improvements on SW Stephenson between 

SW 35
th
 and SW Boones Ferry Road and 

on SW Hamilton between SW Shattuck 

and SW 40
th
.  About 4,700 feet of ditches 

are to be improved.   

[Total conversion to date during this permit 

term is approximately 4,671 linear feet, 

managing approximately 2.15 acres of road 

runoff, in the Tryon Creek and Fanno Creek 

watersheds.]   

 

¶ Began design of stormwater management 

improvements for 2.6 miles of SW 

Beaverton Hillsdale Highway, between 

Southwest Sunset Boulevard to the 

Portland City limits at SW 65
th
 Avenue. 

Completed construction of two green street 

curb extensions and 12 tree wells along SW 

Capitol Hwy between SW 35
th
 and SW 36th in 

Multnomah Village.   

[Total facilities constructed to date during this 

permit term treat a total of 15.55 acres.)   

 

Track the number, type, drainage area, and 

location of public facilities constructed 

annually. 

Done (using GIS to track this information) 
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NS-1:  Protect and enhance natural areas and vegetation that help prevent pollutants from 

entering into the municipal separate storm sewer system.   

 

KEY BMP ACCOM PLISHMENTS, PERMIT YEAR 19 (FY 13-14)  

 

Land Acquisition and Protection 

 

¶ Acquired 46 acres of natural area through the Watershed Land Acquisition Program.  

  

¶ Acquired approximately 2.56 acres of floodplain property through the Johnson Creek Willing 

Seller Program.       

 

Planning  

 

¶ Continued planning processes that include goals and policies focusing on water quality and 

the environment.  Work in FY13-14 included:  

- Continued work on the River Plan/Central Reach. 

- Continued work on the Central City 2035 West Quadrant Plan.  

- Continued work on the Central City 2035 Southeast Quadrant Plan.  

- Completed Comprehensive Plan Working Draft Part 2, which focuses on proposed 

changes to the Cityôs land use map. 

- Incorporated public comments and prepared the Proposed Draft Comprehensive Plan 

Goals and Policies for publication.  

 

¶ Began the Subwatershed Improvement Strategies process for six Northwest Willamette 

subwatersheds (Balch, Kittridge, Saltzman, Doane, Linnton and Miller) to identify 

opportunities to protect and improve conditions in these areas.   

 

Tree Code  

 

¶ Continued activities to prepare for full implementation of the Tree Policy Review and 

Regulatory Improvement Project, which was adopted by City Council in April 2011.  The 

consolidated Portland City Code title (Title 11: Trees) established new tree preservation and 

planting requirements on development sites and standardized the Cityôs tree removal permit 

system.  Adopted amendments to the Zoning Code will strengthen and clarify tree-related 

requirements on land division sites and in environmentally sensitive resource areas, including 

along stream corridors.  When fully implemented (January 2015), the new regulations will 

help protect, expand, and improve the quality of Portlandôs tree canopy.   

  

Climate Change Planning   

 

¶ Released a draft of the Cityôs first Climate Change Preparation Strategy (CCPS).  The CCPS 

recognizes the critical role of the urban forest and natural systems in making the City more 

resilient to potential climate-related changes in summer air and water temperatures, urban 

heat island, storm intensity and flooding patterns, and frequency of landslides and wildfires.  
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The CCPS includes a vulnerability assessment and actions relatinig to preserving and 

enhancing the urban forest and natural systems.  

 

Watershed Revegetation Program 

 

¶ Under the Watershed Revegetation Program, many public agencies, businesses, and other 

landowners participated in and helped fund revegetation projects on their properties and 

neighboring properties.  The program is currently managing 1,748 project acres on both 

public and private property.  Activities in FY13-14 included:  

 

Willamette River  

- Planted 104,290  plants on 22,818 linear feet of riverbank and 183.4 acres.  This 

included 13,375 deciduous trees, 8,820 coniferous trees, and 82,095 shrubs.  

  

Columbia Slough 

- Planted 41,715 plants on 1,355 linear feet of riverbanks and 47acres.  This included 

9,840 deciduous trees, 760 coniferous trees, and 31,115 shrubs. 

  

Johnson Creek   

- Planted 20,556 plants on 20,938 linear feet of streambank and 44 acres.  This 

included 3,385 deciduous trees, 1,160 coniferous trees, and 16,065 shrubs.  

  

Tryon Creek    

- Planted 1,670 plants on 2 acres.  This included 100 deciduous trees and 1,570 shrubs. 

Fanno Creek   

- Planted 2,675 plants on 2.2 acres.  This included 535 deciduous trees, 225 coniferous 

trees, and 1,915 shrubs. 

 

Partnerships with Other Organizations  

 

¶ Partnered with SOLV and the Friends of Baltimore Woods to engage community volunteers 

in watershed restoration at Baltimore Woods in North Portland.  Cleared 33,000 square feet 

of invasive vegetation and planted 53 native trees and plants. e tree and shrub planting.  

 

¶ In partnership with Friends of Trees, planted 4,199 street trees and 915 yard trees in City of 

Portland right-of-way, on school properties, and in private yards.   

 

¶ Through a BES/Parks and Recreation partnership, involved citizens in their local natural 

areas.  Activities included invasive plant species removal and native plant installation. 
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Fanno Parks Project Summary 

Restoration 

# Restoration Events 17 

# Plants None (other restoration 

activities were done) 

 

 

Tryon Creek Parks Project Summary 

Restoration 

# Restoration Events  6 

# of Plants 468   

 

 
 

Willamette Watershed Parks Projects 

Restoration 

# Restoration events 242 

# Plants planted 9,674 

Area of invasive removal 28 acres 

 

¶ In  partnership with the SW Watershed Resource Center: 

- Facilitated the restoration (invasive removal, erosion control, and/or native planting)  on 810 

linear feet of streambank  

- Installed 517 native plants   

- Installed coir blanket to control erosion on about 2,150 square feet of mostly riparian slope  

- Reduced stormwater runoff by at least 13,689 gallons per year and reduced soil erosion by 92 

pounds per year through soil amendments, installation of porous walkways, native plants and 

other stormwater management best practices  

 

¶ Supported the Johnson Creek Watershed Councilôs 16th
 annual Johnson Creek Watershed-

wide Restoration Event, where 260 volunteers planted 8,000 native plants, removed 6 cubic 

yards of invasive plant material, picked up 3 cubic yards of garbage, and applied 2 cubic 

yards of mulch. 

 

¶ Sponsored the Tryon Creek Watershed Councilôs Watershed-wide Event in February, 2014, 

where volunteers planted at least 500 native plants.    

 

Technical Assistance, Incentives, and Grants Programs 

 

¶ Under BESôs Community Stewardship Grants Program, awarded 11 stewardship grants totaling 

$87,000 for projects that included planting approximately 3,400 native trees, shrubs, and 

groundcover.  (See PI-1 for project names and watershed locations.)   The grants program also 

awarded 16 mini-grants totaling $3,200 in fiscal year 2013-2014.  Mini-grants provided a variety 

of community groups and private property owners with native plant gift certificates for riparian 

and upland restoration and revegetation projects in all Portland watersheds. 
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¶ Through the Treebate Program, provided incentives for residential property owners to plant 248 

yard trees to improve local stormwater management. 
 

MEASURABLE GOALS  

 

Measurable Goal Status as of 6/30/2014 

Plant 20,000 trees and initiate revegetation 

work on 70 acres by the end of the permit 

cycle.  

 

¶ Planted 38,200 trees (27,235 deciduous and 

10,965 coniferous) on 278.6 acres. 

 

[Total to date during this permit term: Planted 

150,183 trees (115,978 deciduous and 34,205 

coniferous) on 915.1 acres]  

 

Acquire 50 acres of land by the end of the 

permit cycle.    

 

¶ Acquired 48.6 acres of land. 

 

[Total to date during this permit term: 552 

acres]    

 

Update the Portland Plan (an update to the 

Cityôs Comprehensive Plan) by December 

2013.   

 

Completed.  City Council adopted the Portland 

Plan on April 25, 2012.   
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PM-1:    Conduct program management, coordination, and reporting activities.  

 

KEY BMP ACCOMPLISHMENTS, PERMIT YE AR 19 (FY 13-14)  
 

¶ Coordinated with numerous other City bureaus and jurisdictions to continue implementation 

of the Stormwater Management Plan (as reported under the individual BMPs).  

 

¶ Coordinated permit implementation activities with the Port of Portland.  

 

¶ Submitted the NPDES MS4 annual compliance report 18 for FY12-13 on November 1, 2013. 

 

MEASURABLE GOAL S 

 

Measurable Goal Status as of 6/30/2014 

 

Submit annual reports by November 1 of each 

year. 

  

Submitted the FY12-13 annual report on 

November 1, 2013. 
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PART B: 303(D) EVALUATION  
 

 

 

Permit Reference:  

 

SCHEDULE  D  

 

2.  303(d) Listed Pollutants 

a. The requirements of this section apply to receiving waters listed as impaired on the 

303(d) list without established TMDL waste load allocations to which the co-

permitteeôs MS4 discharges.  The co-permittee must: 

 

i. Review the applicable pollutants that are on the 2004/2006 303(d) list, or the most 

recent USEPA list if approved within three years of the issuance date of this 

permit, that are relevant to the co-permitteeôs MS4 discharges by November 1, 

2014.  Based on a review of the most current 303(d) list, evaluate whether there is 

a reasonable likelihood for stormwater from the MS4 to cause or contribute to 

water quality degradation of receiving waters. 

 

ii.  Evaluate whether the BMPs in the existing SWMP are effective in reducing the 

303(d) pollutants.  If the co-permittee determines that the BMPs in the existing 

SWMP are ineffective in reducing the applicable 303 (d) pollutants, the co-

permittee must describe how the SWMP will be modified or updated to address 

and reduce these pollutants to the MEP. 

 

iii.  By November 1, 2014, submit a report summarizing the results of the review and 

evaluation, and that identifies any proposed modifications or updates to the 

SWMP that are necessary to reduce applicable 303(d) pollutants to the MEP.  

 

 

INTRODUCTION  

 

The federal Clean Water Act (CWA) requires the Oregon Department of Environmental Quality 

(DEQ) to periodically assess Oregonôs water quality and submit an Integrated Report to the 

Environmental Protection Agency (EPA).  CWA Section 303(d) requires DEQ to prepare a list 

of water bodies that do not meet water quality standards. DEQ submitted Oregonôs 2010 

Integrated Report and 303(d) list to EPA in May 2011. Oregonôs 2010 303(d) list was approved 

by EPA and finalized in December 2012.   

 

Within the City of Portlandôs urban services boundary, the 2010 303(d) listing includes: 

¶ Chlordane, cyanide, hexachlorobenzene, and chlorophyll a for the Willamette River;  

¶ Dissolved oxygen for Johnson Creek, Ash Creek, Bronson Creek and Fanno Creek;  

¶ pH for Johnson Creek and the Columbia River; and  

¶ Biologic criteria for Miller Creek, Stephens Creek, Deardorff Creek, and Tryon Creek. 
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Because chlorophyll a, dissolved oxygen, pH and biologic criteria included in the listing are 

indicators of the presence of potential pollutants rather than pollutants, the City of Portland does 

not include those parameters in this evaluation.  The applicable pollutants included in this 

evaluation are the Willamette River listing for chlordane, hexachlorobenzene, and cyanide.   For 

these three parameters, the evaluation assesses: 

 

¶ The reasonable likelihood that stormwater discharges from the MS4 cause or contribute to 

the water quality degradation of receiving waters; 

 

¶ The effectiveness of BMPs in the Cityôs Stormwater Management Manual (SWMP) in 

addressing the 303(d) pollutants;  

 

¶ Any SWMP revisions that may be necessary to address and reduce the 303(d) pollutants to 

the maximum extent practicable (MEP).   

 

CHLORDANE AND HEXACHLOROBENZENE  

 

Chlordane and hexachlorobenzene are legacy organochlorine pesticides classified by EPA as 

persistent, bioacculumative, and toxic (PBT).   Both compounds have historical anthropogenic 

uses, as described below. 

 

¶ Chlordane was used as a pesticide in the United States from 1948 to 1988. Until 1983, 

chlordane was used as a pesticide on crops, home lawns and gardens. (EPA banned all uses 

of chlordane in 1983, except to control termites). From 1983 until 1988, the only approved 

use of chlordane was to control termites in homes. The pesticide was applied underground 

around the foundation of homes. In 1988, EPA banned all uses. 

 

¶ Hexachlorobenzene is formed as a byproduct during the manufacture of other chemicals, 

such as trichloroethylene and tetrachloroethylene, and is a contaminant in some pesticides, 

such as pentachloronitrobenzene and pentachlorophenol.   It is in the waste streams of 

chloralkali and wood-preserving plants and can also be produced during combustion of 

municipal waste.  It was used as a fungicide for crop seeds in the United States from 1945 to 

1965. It was also used to make fireworks, ammunition, and synthetic rubber. It was banned 

from use in the United States in 1966.   

 

Both chlordane and hexachlorobenzene are hydrophobic (i.e., partition out of water to sediment) 

and bind tightly to soil.  Because of the common properties of these compounds, their 

relationship to stormwater is evaluated together.   

 

Ambient freshwater water quality aquatic criteria for chlordane are 2.4 ug/L acute and 0.0043 

ug/L chronic (DEQ, 2014).  No standard for hexachlorobenzene has been developed.  

 

The most restrictive water quality standards (for consumption of fish and water) (DEQ, 2014) 

are: 

¶ Chlordane: 0.000081 ug/L 

¶ Hexachlorobenzene: 0.000029 ug/L 
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303(d) Listing Background 

In December 2012, EPA added chlordane and hexachlorobenzene to the 303(d) listing for the 

Willamette River, based on criteria exceedances from samples collected in the Portland Harbor 

study area. These were: 

 

¶ Chlordane: Two samples had criteria exceedances from samples collected between August 

2003 and March 2007 (DEQ, 2012).    

 

¶ Hexachlorobenzene: Thirty-two samples had criteria exceedances from samples collected 

between November 2004 and March 2007 (DEQ, 2012).    

 

The two chlordane samples in the EPA STORET database used for the 303(d) listing were 

collected in the Doane Lake industrial area under the railroad bridge on the west shore.   Several 

historical pesticide manufacturers (DEQ Environmental Cleanup Sites [ECSI] #155 and 398) 

discharge stormwater to this area, and other pathways for chlordane to enter the water column 

are present in this area as well (e.g., resuspension of contaminated sediments, groundwater 

discharges, etc.).  As reported in the Municipal Stormwater Source Control Report for Portland 

Harbor (Portland, 2013; amended 2014), the City has conducted extensive source control 

investigations in this area and is coordinating with the DEQ Environmental Cleanup program to 

ensure that all potential chlordane sources to the MS4 implement appropriate source control 

measures.  

 

The hexachlorobenzene samples in the EPA STORET database used as the basis for the 303(d) 

listing were all collected in the Portland Harbor study area.  Two of the highest concentrations 

were detected adjacent to the GASCO- Pacific Terminal Services site.  This site is in the DEQ 

Cleanup Program (DEQ ECSI # 84) and discharges directly to the Willamette River, not to the 

Cityôs MS4.  As discussed above, there are several former pesticide manufacturers that discharge 

to the river in the area of these samples.  The City is also coordinating with the DEQ 

Environmental Cleanup program to ensure that contaminated properties evaluate and control all 

potential pathways for site contaminants to migrate offsite to the MS4. 

 

Likelihood That MS4 Discharges Contribute to Water Quality Degradation  

In accordance with the MS4 permit requirements of Schedule B, Table B-1, the City of Portland 

began stormwater sampling for chlordane, the two chlordane isomers alpha-chlordane and 

gamma-chlordane, and hexachlorobenzene in 2005.   As shown in the following table, none of 

these parameters have been detected.  As discussed above, the samples that exceeded the 

respective criteria for these compounds were associated with DEQ cleanup sites.   
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Results of City of Portland Chlordane and Hexachlorobenzene Stormwater Monitoring 

 

Parameter  # of Samples # Detections Sample Collection Dates  

Total Chlordane 91 0 10-12/2005, 10-11/2008, 10/2012, 

10/2013, 4-5/2013, 6/2014 

 

Alpha-chlordane 55 0 10-12/2005, 10-11/2008 

Gamma-chlordane 55 0 10-12/2005, 10-11/2008 

Hexaclorobenzene 95 0 10-12/2005,10-11/2008, 10/2012, 

10/2013, 4-5/2013, 6/2014 

 

 

The Cityôs MS4 discharges are not likely to contribute to water quality exceedances of chlordane 

and hexachlorobenze in receiving waters for the following reasons: 

 

¶ Chlordane and hexachlorobenzene were not detected in stormwater samples collected by the 

City in accordance with the provisions of its Quality Assurance Monitoring Plan (QAMP).    

 

¶ Exceedances of water quality criteria for these compounds were all from locations within 

Portland Harbor in areas associated with ongoing DEQ cleanup sites.  The City and DEQ 

collaborated under their respective authorities to identify control mechanisms for all major 

sources with a potential pathway for site contaminants to migrate to the river via the MS4.. 

As reported in the Municipal Stormwater Source Control Report for Portland Harbor, City 

source investigation results did not indicate the presence of major contaminant sources other 

than those already being evaluated and addressed by DEQ. 

 

Effectiveness of BMPs in the SWMP in Addressing Chlordane and Hexachlorobenzene 

Loading 

As discussed above, the City has completed source tracing in the portion of the MS4 discharging 

to Portland Harbor and identified the major sources of contaminants to the City conveyance 

system. Because necessary control measures at identified sources have been implemented or are 

being determined under appropriate DEQ and City regulatory authorities, future discharges from 

city outfalls are unlikely to represent a significant source of contaminants to the river. 
 

For non-Cleanup Sites, sediment-trapping BMPs are likely to effectively address these 

compounds because organochlorine compounds bind tightly to soils. The Cityôs BMPs related to 

structural stormwater management (ND-2 and STR-1) include design requirements for water 

quality and flow control, with an emphasis on the use of green infrastructure.   
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CYANIDE  

 

The term cyanide refers to any compound that contains the cyanogen (CN
ï
)
 
radical. Free cyanide 

refers to hydrogen cyanide (HCN) and cyanide ion (CN
ï
), while total cyanide refers to any 

substance that contains the cyanide ion (EPA, 1981).  

 

The major sources of cyanide in surface water are discharges from coal gasification, metal-

finishing industries, iron and steel mills, and organic chemical industries (EPA, 1981). 

 

The Oregon freshwater aquatic life criterion for free cyanide is 22 µg CN/L (acute) and 5.2 µg 

CN/L (chronic).  The Oregon human health criterion expressed as total cyanide is 130 µg/L 

(DEQ, 2014).  

 

303(d) Listing Background 

The U.S. EPA added cyanide to the 303(d) listing for the Willamette River in 2012, based on 75 

samples that had criteria exceedances.  These samples were collected in the Portland Harbor 

Superfund Site between April 2004 and October 2007 (DEQ, 2012).  All 247 samples in the EPA 

STORET database considered for this listing were collected adjacent to two sites in the DEQ 

Cleanup Program:  GASCO-Koppers
3
 Industries and GASCO-Siltronics (ECSI # 84).    

 

Under the Cleanup Program, the NW Natural Gas Company (GASCO) is investigating properties 

potentially impacted by historical GASCO operations, including historical waste disposal on the 

Siltronic property. In addition, the Siltronic site is also an active independent site in the Cleanup 

Program (ECSI #183) and is evaluating its current operations. Both of these sites discharge most 

of their stormwater directly to the river, although a small portion of both sites discharge to 

OF22C.  As reported in the Municipal Stormwater Source Control Report for Portland Harbor 

(Portland, 2013; amended 2014), City source investigation results did not indicate the presence 

of major contaminant sources other than those already being evaluated and addressed by DEQ. 

 

Likelihood That MS4 Discharges Contribute to Water Quality Degradation  

The presence of total cyanide in stormwater has been evaluated at the local and national level in 

the following studies:  

 

¶ The City of Portland sampled total cyanide in stormwater in 2005 and 2008.  There were no 

detections above the method reporting limit (MRL) of 10 µg/L in any of the 55 samples. 

 

¶ In 1992-93, the U.S. Geological Survey (USGS) collected and analyzed 180 samples for total 

cyanide in the Dallas-Fort Worth area. Less than 10 percent of the samples had total cyanide 

detected (MRL of 10 µg/L).   The maximum concentration was 80 µg/L (USGS, 1998).   

 

¶ A study of summer highway runoff in Michigan included three sites and a total of nine 

samples.  The average total cyanide concentration of all samples was below 10 µg/L 

(CH2MHill, 1998). 

                                                 
3
 The Koppers site has a distinct ECSI number (#2348); however, the groundwater and stormwater pathways are being evaluated as part of the 

GASCO (ECSI #84) evaluation. 
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¶ The National Stormwater Quality Database (NSQD) version 3 from 2008 contains 1,210 

samples that were analyzed for total cyanide. Only 130 samples had detectable 

concentrations ranging from 0.5 to 50 µg/L.  The 95
th
 percentile of the detected samples was 

71 µg/L, and the maximum was 480 µg/L (University of Alabama, 2008).   

 

Nationwide studies generally show total cyanide concentrations in stormwater to be below 

applicable water quality criteria.  Total cyanide has not been detected in City of Portland 

stormwater samples.  It is therefore unlikely that the Cityôs MS4 discharges contribute to water 

quality degradation. 

 

Stormwater discharges from certain industries may contain cyanide at levels that could exceed 

water quality criteria, as evidenced by 303(d) listing based on samples collected in the Portland 

Harbor area.  Stormwater discharges from these sites are under DEQôs purview and are not 

indicative of the levels of cyanide in MS4 stormwater.  Industries that have a greater likelihood 

of discharging stormwater that contains cyanide are required to have a DEQ-issued stormwater 

permit that requires them to analyze for total cyanide. 

  

Effectiveness of BMPs in the SWMP in Addressing Cyanide Loading 

Structural stormwater management facilities are implemented through SWMP BMPs ND-2 

(private facilities) and STR-1 (public facilities).   The City requires compliance with its 

Stormwater Management Manual for new development and redevelopment, both public and 

private.  The SWMM requires use of low impact development (LID) approaches unless 

implementation is infeasible.  

 

Data about the effectiveness of structural BMPs in reducing cyanide is extremely limited because 

cyanide sources are typically localized.  Only two sites included in the International BMP 

database appear to have been sampled for cyanide in inflow and outflow (ASCE, 2013).  An 

infiltration basin reduced median total cyanide concentrations by 50 percent, and a wetland basin 

reduced the total cyanide concentrations to below the method reporting limit of 10 µg/L.  The 

structural BMPs typically used by the City of Portland are similar to the BMPs included in the 

International BMP database, and their effectiveness in reducing cyanide is considered to be 

comparable. 

 

In addition to structural BMPs, the Cityôs BMP IND-1 includes implementation of the Industrial 

Stormwater Management Program to control the discharge of pollutants from industrial and 

commercial facilities to the MS4.  Under this BMP, the City administers industrial stormwater 

NPDES permits for specific industrial and commercial facilities.  The City also issues City 

discharge authorizations to manage and control discharges from sites that do not require an 

NPDES permit, but may have discharges detrimental to the storm sewer system or receiving 

waters. 

 

As discussed above, the location of the surface water samples used for the total cyanide 303(d) 

listing were collected near two sites in the DEQ Cleanup Program.  Source control actions 

implemented through DEQôs Cleanup Program are the most effective means to address total 
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cyanide in this area.   The Cityôs BMPs ND-2, STR-1 and IND-1 address any potential for 

cyanide transported by stormwater. 

 

CONCLUSION 

Source control measures at identified sources have been implemented or are being determined 

under appropriate DEQ and City regulatory authorities. In addition to these source control 

measures, the Cityôs Stormwater Management Plan includes BMPs that address these parameters 

and are effective at reducing them to the maximum extent practicable.  For that reason, no 

SWMP revisions are needed.  
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PART C: TMDL POLLUTANT LO AD REDUCTION EVALUAT ION  

   
 

Permit Reference:  

 

SCHEDULE D  

3.  Total Maximum Daily Loads (TMDLs)  

 

      c. TMDL Pollutant Load Reduction Evaluation: Progress towards reducing TMDL pollutant 

loads must be evaluated by the co-permittee through the use of a pollutant load reduction 

empirical model, water quality status and trend analysis, and other appropriate qualitative 

or quantitative evaluation approaches identified by the co-permittee. The results of this 

TMDL pollutant load reduction evaluation must be described in a report and submitted to 

the Department by November 1, 2014. The report must contain the following: 

 

i.   The rationale and methodology used to evaluate progress towards reducing TMDL  

      pollutant loads. 

ii.   An estimate of current pollutant loadings without considering BMP implementation,   

      and an estimate of current pollutant loadings considering BMP implementation for 

      each TMDL parameter with an established WLA. The difference between these two  

      estimated loads is the pollutant load reduction. 

iii.  A comparison of the estimated pollutant loading with and without BMP  

       implementation to the applicable TMDL WLA. 

iv.   A comparison of the estimated pollutant load reduction to the estimated TMDL  

       pollutant load reduction benchmark established for the permit term, if applicable.   

v.    A description of the estimated effectiveness of structural BMPs.  

vi.   A description of the estimated effectiveness of non-structural BMPs, if applicable,  

       and the rationale for the selected approach.  

vii.  A water quality trend analysis, as sufficient data are available, and the relationship to  

       stormwater discharges for receiving waterbodies within the co-permitteeôs  

       jurisdictional area with an approved TMDL. If sufficient data to conduct a water  

       quality trend analysis is unavailable for a receiving waterbody, the co-permittee must  

       describe the data limitations.  The collection of sufficient data must be prioritized    

       and reflected as part of the monitoring project/task proposal required in Schedule  

       B.6.d.  [PROVIDED SEPARATELY AS PART D OF THIS REPORT] 

viii. A narrative summarizing progress towards the applicable TMDL WLAs and existing  

       TMDL benchmarks, if applicable. If the co-permittee estimates that an existing      

       TMDL benchmark was not achieved during the permit term, the co-permittee must  

       apply their adaptive management process to reassess the SWMP and current BMP  

       implementation in order to address TMDL pollutant load reduction over the next  

       permit term. The results of this reassessment must be submitted with the permit  

       renewal application package described in Schedule B.6.; and,    

ix.  If the co-permittee estimates that TMDL WLAs are achieved with existing BMP  

      implementation, the co-permittee must provide a statement supporting this  

      conclusion. 



 

 

Section II: City of Portland                          I I -52  

 

INTRODUCTION  

 

The City of Portlandôs current National Pollutant Discharge Elimination System (NPDES) 

Municipal Separate Storm Sewer System (MS4) permit requires the City to evaluate progress 

toward pollutant load reduction benchmarks for areas where total maximum daily loads 

(TMDLs) have been established.  The City developed benchmarks as part of its 2008 permit 

renewal submittal.  A benchmark is an estimated total pollutant load reduction for each TMDL 

parameter (or surrogate) for which a wasteload allocation (WLA) was approved by the 

Environmental Protection Agency (EPA) by March 8, 2007
4
.  Benchmarks are pollutant load 

reduction goals, not numeric effluent limits.  They are used to evaluate the overall effectiveness 

of the Cityôs Stormwater Management Plan and, over the long term, to measure progress toward 

achieving wasteload allocations.  The benchmarks set in 2008 were for projected reductions by 

2013, which is the year used for this evaluation.  

 

The City established benchmarks for TMDL parameters or surrogates for the Columbia Slough, 

Fanno Creek, Rock Creek, Johnson Creek, and the Willamette River and tributary watersheds:
5
     

 

Watershed/Parameter or Surrogate 

Columbia Slough 

Total Phosphorus 

Biochemical Oxygen Demand 

Bacteria (E. coli) 

Total Suspended Solids 

Fanno Creek 

Total Phosphorus 

Total Suspended Solids 

Rock Creek 

Total Phosphorus 

Total Suspended Solids 

Bacteria (E. coli) 

Willamette River (Bacteria) (E. coli) 

Balch Creek 

Mainstem 

Springbrook Creek 

Stephens Creek 

Tanner Creek 

Tryon Creek 

Johnson Creek 

Bacteria (E. coli) 

DDT 

                                                 
4 2005 MS4 permit Schedule D(2)(d)(i) 
5 The Fanno Creek Watershed and Rock Creek Watershed are subbasins of the Tualatin River Watershed within the Cityôs NPDES MS4 permit 

area.   
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METHODOLOGY   

 

MS4 Delineation and Update 

For the 2008 benchmark development process, the City delineated its MS4 permit area in 

accordance with definitions provided in the Code of Federal Regulations [40 CFR 122.26(b)(8)] 

and in Schedule F of the 2005 MS4 permit.  Based on those definitions, only those areas within 

Portlandôs urban services boundary that drain to the MS4 before discharging to receiving waters 

are included in the permit area delineation.  This does not include:    

 

¶ Stormwater that flows to sumps  

¶ Stormwater that flows to the combined sewer area   

¶ Natural stream systems   

¶ Direct stormwater discharges from private property to natural stream systems (without 

entering the MS4)  

¶ Areas with no public stormwater infrastructure   

¶ Areas with individual, general, or industrial stormwater permits  

 

For this current evaluation, the 2008 MS4 area delineations were updated, using new field survey 

data, improved GIS-based stormwater system data and data management methods.  Delineation 

updates reflect the Cityôs implementation of large-scale combined sewer projects that collect 

stormwater from formerly separated MS4 areas.  These include the East Side Big Pipe Project 

and Balch Creek Consolidation Project that resulted in reduced MS4 area in the Willamette 

mainstem and Balch Creek watersheds, respectively.  The results of ongoing outfall and asset 

ownership research also caused revisions to the MS4 delineation, such as in Johnson Creek.  

Table C-1 compares the 2008 and 2013 MS4 permit areas by watershed.  

 

Table C-1: Comparison of 2008 and 2013 MS4 Permit Areas by Watershed 

  MS4 Area 

  2008 2013 Difference (2013-2008) 

Watershed acres % 

Balch Creek               369                 176    (194) -52% 

Columbia Slough            4,306  4,324                    18  0% 

Fanno Creek            3,231   3,168      (62) -2% 

Johnson Creek            1,613  1,401  (213) -13% 

Rock Creek               633                 613      (20) -3% 

Springbrook Creek              28.6    27.7     (0.9) -3% 

Stephens Creek                435                 472                    36  8% 

Tanner Creek               456                 439      (17) -4% 

Tryon Creek            1,727  1,704     (23) -1% 

Willamette River            2,745  2,421  (324) -12% 
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2013 Structural Best Management Practices (BMP) Inventory Updates 

The 2008 BMP database was updated to include structural facilities constructed through October 

2012 for the 2013 benchmark evaluation.  The database was updated using the Cityôs asset 

inventory system (Hansen) for public BMPs and the Cityôs permit tracing system (TRACS) for 

private BMPs.  New or previously missing public and private BMPs have been added to the 2013 

BMP database.  

 

All BMPs in the 2013 database were categorized into 11 general groups (as shown in Table C-2) 

because of the availability of effluent concentration data. The Cityôs database contains many 

more types of structural BMPs; each one of those BMPs is assigned to one of the categories.  For 

example, all proprietary BMPs that remove solids via gravitational or centrifugal force are 

assigned to the BMP category ñHydrodynamic Device.ò  Similarly, all filtration devices, whether 

the filter medium is sand, soil, or some proprietary mix, are assigned to the BMP category 

ñMedia Filterò unless they also provide a stormwater volume reduction.   

 

Among the 11 general BMP types, the vegetated ditch (Type 11) was not included in the 2008 

permit cycle, but was added for this benchmark evaluation.  Roadside treatment facilities 

identified in watersheds west of the Willamette are categorized into this new vegetated ditch 

type.  This newly added BMP type is assumed to have the same effluent concentrations as the 

Type 5 BMP (swales), but with no flow reduction capabilities (to account for the low-

permeability soils in this area).    

Pollutant Load Estimates 

The benchmark evaluation is an assessment of progress toward achieving the 2013 benchmarks 

that were developed in the 2008 permit renewal submittal.  This evaluation involves comparing 

the predicted pollutant load reductions that were estimated in 2008 for 2013 conditions with 

current estimates of pollutant load reductions.  The benchmark evaluation was performed using 

the Cityôs GRID model.  The GRID model was applied to estimate the pollutant loads with and 

without BMPs for TMDL parameters under current conditions. The formulas and assumptions 

used in the GRID model for the benchmark evaluation are the same as those used for the 2008 

benchmark development.  A detailed description of the GRID model can be found in the Cityôs 

2008 NPDES MS4 Permit Renewal Submittal (COP, 2008).  Figure C-1 is a summary diagram 

of the GRID modelôs methodology. To provide a valid comparison, the zoning-based impervious 

area, stormwater pollutant concentrations, and structural BMP effectiveness data (Table C-3) 

used for 2013 conditions are the same as those used in the 2008 benchmark model runs.    

 

Since a benchmark is defined as a pollutant load reduction estimate, two GRID model runs were 

performed for each TMDL parameter or surrogate for a specific watershed: base condition 

(without BMPs) in MS4 areas and post-BMP condition (with BMPs) in MS4 areas.   

 

For the benchmark evaluation, the current zoning layer available from the Cityôs GIS System 

(CGIS) was used to establish the following generalized zoning designations: Commercial 

(COM); Industrial (IND); Single Family Residential  (SFR); Multi- Family Residential (MFR); 

and Parks and Open Space (OP). 
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Similar to the approach used in the 2008 permit renewal, to better represent current land use 

conditions, the current vacant lands (VAC) layer from CGIS was used to identify vacant or 

undeveloped lands that are zoned as other than Parks and Open Space.  These areas are assumed 

to have the same impervious percentage and pollutant concentrations as parks and open spaces.   

 

Table C-2: Structural BMP Categories 

BMP Categories BMP Types 

 1. Hydrodynamic Devices  

(centrifugal separator) 

Manufactured facility 

MPRF manufactured by CDS Technologies 

MPRF called óDownstream Defenderô 

manufactured by H.I.L. Technology, Inc. 

MPRF called óStormceptorô manufactured by 

CSR Hydro Conduit, Inc. 

MPRF called óVortechô manufactured by 

Vortechnics, Inc. 

 2. Media Filters 

(leaf/sand/oil/proprietary/other) 

Flow-through planter box 

MPRF called óStormfilterô manufactured by 

Stormwater Management 

Sand filter 

Vegetated filter 

 3. Detention  

(dry ponds, dry vegetated detention ponds) 

Dry extended detention pond 

 4. Retention  

(Wet Ponds/Wet Retention Basins) 

Spill containment pond 

Wet extended detention pond 

Wet pond 

 5. Biofiltration  

(swales/vegetated filter strips) 

Infiltration swale 

Water quality swale 

 6. Wetlands  

(constructed surface flow) 

Constructed treatment wetland 

 7. Sediment Manholes Sedimentation box 

Sedimentation vault/Sedimentation manhole 

 8. Green Roofs  Ecoroof 

 9. Porous Pavement Pervious concrete and asphalt 

Porous pavement 

Pavers 

 10. Infiltration Facility Drywell 

Infiltration basin 

Infiltration planter box 

Infiltration trench 

Soakage trench 

 11. Vegetated Ditch Roadside treatment facility  
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Figure C-1: GRID Model Inputs and Methodology 

 

 
 

 

Note:  

EFC BMP? = Are effluent concentrations for this BMP available? 
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Table C-3.  Land Use Concentrations and Structural BMP Effectiveness Concentrations 

Pollutant TSS (mg/L) Total Phosphorus (mg/L) BOD (mg/L)  E. coli (MPN/100 mL) 

Vol. 

Red. 

(%)  

Unit  LCI  Mean UCI  LCI  

Mean/ 

Median 
2
 UCI  LCI  Mean UCI  LCI  Mean UCI    

Mean Land Use Concentrations 
1,2

                           

Commercial 64        82    103  0.28  0.38  0.50  8.5    11.9  16.6  573  1,247  2,409  NA 

Industrial 117  184  284  0.40  0.51  0.64  26.1    39.6  56.1  154  438  1,004  NA 

Residential 44  66  99  0.23  0.34  0.48  5.9      8.1  10.8  970  1,656  2,651  NA 

Open Space 16  31  50  0.10  0.12  0.15  2.4      3.3  4.2  57  87  124  NA 

Median Land Use Concentrations 
1,2

                           

Commercial       0.23  0.28  0.31                

Industrial       0.36   0.47  0.65                

Residential       0.16  0.21  0.23                

Open Space       0.08  0.09  0.09                

Mean/Median BMP Effluent 

Concentrations 
3
                           

Hydrodynamic Devices (e.g., 

Vortechnics)   115      0.22/0.14          6.0      5,587    0 

Media Filters (e.g., sand, soil, 

proprietary mixes)   42      0.15/0.12          3.4      91    0 

Detention (Dry Pond)   44      0.34/0.29        12.2      1,922    23 

Retention (Wet Pond)   41      0.17/0.14          6.1      499    5 

Biofiltration (Swale)   24      0.21/0.22          5.4      1,922    29 

Wetlands   25      0.15/0.08          6.1      499    0 

Sedimentation Manhole   66      0.22/0.14          6.0      5,587    0 

Green Roofs   5      0.48/0.35          2.4      20    50 

Porous Pavement   

 

    

 

    

 

    

 

  100 

Lined Planters with Underdrain / Rain 

Gardens in C/D soils 
  42      0.15/0.12          3.4      91    30 

Infiltration Facility   
 

    
 

    
 

    
 

  100 

Vegetated Ditch   24      0.21/0.22             5      1,922    0 
1
Based on 1996 ACWA study 

2
 Mean concentration for Columbia Slough, median concentrations for Fanno and Rock Creeks based on TMDLs 

3
 Based on regional BMP effectiveness data compiled in coordination with Oregon NPDES MS4 Phase I permittees  

LCI = lower confidence interval; UCI = upper confidence level; NA = not applicable 
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Pollutant Loading Estimates  

The general process used to develop benchmarks in the 2008 permit renewal submittal was 

slightly modified for this benchmark evaluation.  Instead of using the GRID model to estimate 

pollutant loads from 2013  MS4 areas with no BMPs, the 2013 base loading was estimated as the 

2008 actual base loading plus or minus loadings from changed MS4 areas.  This approach 

provides a more accurate and consistent comparison between the loadings that were predicted in 

2008 for 2013 versus the actual 2013 conditions.  This change was needed because many of the 

external databases used to compile the GRID model data have changed significantly in structure, 

content, and standards since the 2008 permit renewal submittal.  The steps used to derive the 

2013 base condition loading are summarized below: 

1. Merge the 2008 and 2013 MS4 areas into one GIS coverage.  

 

2. Compare the MS4 area delineation between 2008 and 2013 and identify: 

¶ Gained MS4 areas. These are MS4 areas added during the 2013 delineation update 

that were not included in the 2008 delineation (e.g., resulting from construction of 

new MS4 system). 

¶ Lost MS4 areas. These are areas that were included in the 2008 delineation, but are 

not in the 2013 delineation (e.g., resulting from combined system construction).  

 

3. Run the GRID model for merged 2008 and 2013 MS4 areas without BMPs. 

 

4. Estimate the 2013 base loading for each watershed as the 2008 base loading (available 

from the 2008 permit renewal) plus the summed loading from the gained MS4 areas in a 

watershed and minus the summed loading from the lost areas in the same watershed.  

 

The 2013 post-BMP pollutant loadings for each watershed were estimated as the 2013 base 

loading minus the loading reductions provided by structural BMPs.  The BMP loading reductions 

were derived as the loading differences between the model runs with no BMPs and the model 

runs with BMPs for the 2013 MS4 areas. 

 

RESULTS  

 

TMDL Parameter Pollutant Loads without BMPs and with BMPs 

 

The GRID model requires land use concentrations and BMP effluent concentrations to compute 

pollutant loads without BMPs and with BMPs.  Land use concentrations are based on a study of 

stormwater effluent concentrations that was conducted from 1990 to 1996 (ACWA, 1997).  A 

variety of sources contributed to the BMP effluent concentrations, including the International 

BMP database (ISBD, 2013) and local data reported previously in City of Portland annual 

reports. 

 

Stormwater pollutant load concentrations show large variability, and it is critical to reflect this 

variability in the load calculations.  During the computation of the mean or median land use-
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based stormwater concentrations, a confidence interval around the mean or median concentration 

was created, and all TMDL parameter pollutant loads are expressed as a range of loads.   

 

Table C-4 shows the load range without BMPs and with structural BMPs.  The load reduction is 

calculated as the difference between the mean or median loads without and with BMPs.  Table 

C-4 also provides the percent pollutant load reduction achieved by the implementation of BMPs.  

The load reduction percentages vary with pollutant and watershed and are a reflection of the 

number and types of BMPs implemented.  A given BMP may have vastly different effectiveness 

in reducing various pollutants.  For example, a swale is very effective in reducing TSS, but not as 

effective in removing E. coli.   

 

Comparison between Actual Benchmarks and Estimated Benchmarks  

As discussed previously, benchmarks are expressed as a pollutant loading range around a mean 

or median pollutant loading to reflect the variability inherent in stormwater runoff 

concentrations.   

Table C-5 compares actual to estimated TMDL pollutant benchmarks.  The benchmarks set for 

2013 in 2008 (2013 Estimate) are considered to be met if the modeled actual mean/median 

loading or the upper value of the range loading (2013 Actual) is greater than the estimated 

values. 

Comparison of Pollutant Loads (with and without BMPs) to the TMDL WLA  

The Oregon Department of Environmental Quality (DEQ) sets WLAs  for various TMDL 

parameters and streams (DEQ, 1998; DEQ, 2001; DEQ, 2006), WLAs can be expressed in a 

variety of waysðfor example, as a percent load reduction (e.g., Johnson Creek TMDLs), an 

instream or stormwater concentration (e.g., total phosphorus in Fanno Creek), or a flow-

dependent concentration (e.g., Columbia Slough TMDLs).  Depending on how the WLA was 

initially set, the WLA load may need to be recalculated when changes in the MS4 area within a 

given watershed occur.  As discussed previously, changes in the MS4 area may be a result of 

delineation updates based on more accurate data or construction of combined sewer systems or 

new MS4 systems.  

 

In 2006, the City evaluated the effectiveness of non-structural BMPs (such as public education, 

illicit discharge investigations, erosion control, industrial inspections, catch basin cleaning and 

other maintenance) in reducing pollutant loads (September 2006). The evaluation showed that 

the effectiveness of these BMPs is difficult to quantify, and they were therefore not included in 

the GRID model.  However, they can be considered source controls that would provide a load 

reduction off-the-topò from modeled total pollutant loads. Because the City has been 

implementing its stormwater program for almost 20 years, and non-structural BMP 

implementation is a large component of the program, non-structural BMPs are conservatively 

estimated to reduce modeled pollutant loads with structural BMPs in place by an additional 10 

percent.    

 

Table C-6 shows the LVR (lower value of the range) loading that is based in the lower 

confidence level of stormwater runoff concentrations and the mean or median loadings without 

or with structural BMPs, as well as the WLA expressed as a pollutant load independent of how 

the respective TMDL documents expressed the WLA. 
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Table C-6 indicates whether the WLA is met in one of the following ways: 

¶ YES: WLA is met by the mean or median pollutant loading without considering non-

structural BMPs (e.g., total phosphorus in Rock Creek). 

 

¶ YES ï LVR: WLA is met by the lower value of the range (LVR) pollutant loading 

without considering non-structural BMPs (e.g., total suspended solids in Rock Creek and 

E.coli in the Willamette River mainstem). 

 

¶ YES ï 10%:  WLA is met by the LVR pollutant loading when considering the 

effectiveness of non-structural BMPs (e.g., total suspended solids in Fanno Creek). 

 

If the WLA for a pollutant in a watershed is met in one of the three ways described above, no 

WLA attainment assessment for that pollutant in that watershed was conducted (see Part E of 

this Annual Compliance Report No. 19).   
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Table C-4:  TMDL Parameter Pollutant Loads without and with BMPs 

    
    2013 Loading w/o BMPs 2013 Loading w/ BMPs Load Reduction 

TMDL Parameter or Surrogate Units LCI 
1
 

Mean/ 

Median UCI 
2
 LCI 

1
 

Mean/ 

Median UCI 
2
 Mean/Median 

Columbia Slough 

Total Phosphorus lbs 1,764  2,138  2,984  1,391  1,494  2,018   644  30.1% 

Biochemical Oxygen Demand lbs 370,698  555,934  783,348  244,804  341,179  456,987  214,755  38.6% 

Bacteria (E. coli) colonies 3.47E+13 7.18E+13 1.36E+14 3.11E+13 5.00E+13 9.03E+13 2.17E+13 30.3% 

Total Suspended Solids lbs 1,804,115  2,790,689  4,244,530  1,259,695  1,761,538  2,495,639  1,029,151  36.9% 

Fanno Creek 

Total Phosphorus 
3
 lbs            269             329             381  269   310  352                19  5.7% 

Total Suspended Solids lbs 359,392  527,424  772,410  292,431  374,949  480,852  152,476  28.9% 

Rock Creek 

Total Phosphorus 
3
 lbs           33.1            38.5            46.2  33.1  34.0  40.2  4.5  11.8% 

Total Suspended Solids lbs 43,366  66,324  100,034  40,315  49,584  63,636  16,740  25.2% 

Bacteria (E. coli) colonies 4.05E+12 6.91E+12 1.11E+13 3.26E+12 4.72E+12 7.55E+12 2.19E+12 31.7% 

Willamette River (Bacteria) (E. coli) 

Balch Creek colonies 5.92E+11 1.40E+12 2.92E+12 5.92E+11 1.38E+12 2.88E+12 2.18E+10 1.6% 

Mainstem colonies 1.60E+13 3.77E+13 7.76E+13 1.59E+13 3.41E+13 6.95E+13 3.64E+12 9.7% 

Springbrook Creek colonies 2.92E+11 5.02E+11 8.07E+11 2.92E+11 5.01E+11 8.05E+11 1.01E+09 0.2% 

Stephens Creek colonies 5.47E+12 9.82E+12 1.65E+13 5.12E+12 5.69E+12 1.14E+13 4.13E+12 42.0% 

Tanner Creek colonies 2.63E+12 4.99E+12 8.77E+12 2.63E+12 4.10E+12 6.93E+12 8.92E+11 17.9% 

Tryon Creek colonies 1.85E+13 3.23E+13 5.28E+13 1.79E+13 2.65E+13 4.58E+13 5.85E+12 18.1% 

Johnson Creek 

Bacteria (E. coli) colonies 1.18E+13 2.10E+13 3.48E+13 9.24E+12 1.36E+13 2.34E+13 2.19E+12 10.4% 

DDT lbs 4.15E-03 7.36E-03 1.22E-02 3.51E-03 6.01E-03 9.74E-03 1.35E-03 18.3% 
1
 Loads based on the lower confidence interval (LCI) around the mean/median. 

2
 Loads based on the upper confidence interval (UCI) around the mean/median. 

3
 TMDL is expressed as a median concentration; therefore, all loads are based on median concentrations. 
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Table C-5:  Comparison of Actual to Estimated TMDL Pollutant Benchmarks 

        Benchmark   

    2013 Estimate
 1
 2013 Actual 

2
   

TMDL Parameter 

or Surrogate Units 

Lower Value 

of the Range 

Mean / 

Median 

Upper Value of 

the Range 

Lower Value 

of the Range Mean / Median 

Upper Value of 

the Range 

Benchmark 

Met? 

Columbia Slough                 

Total Phosphorus lbs 
399 506 699 

                    

565                      644                      884   YES  

Biochemical Oxygen 

Demand 
lbs 

102,580 151,642 206,790 

             

148,645               214,755               295,127   YES  

Bacteria (E. coli) colonies 1.02E +13  1.94E+13 3.59E+13 1.20E+13 2.17E+13 4.02E+13 YES 

Total Suspended 

Solids 
lbs 

489,725 734,954 1,090,809 

             

700,639            1,029,151            1,511,668   YES  

Fanno Creek                 

Total Phosphorus lbs 
6.4 7.8 9.0 

                   

15.8                     18.7                     21.5   YES  

Total Suspended 

Solids 
lbs 

11,262 16,470 24,055 

             

111,409               152,476               209,421   YES  

Rock Creek                 

Total Phosphorus lbs 
2.0 2.2 2.7 

                     

4.2                       4.5                       5.4   YES  

Total Suspended 

Solids 
lbs 

3,236 4,780 7,048 

               

12,278                 16,740                 23,366   YES  

Bacteria (E. coli) colonies 4.03E+11 6.82E+11 1.08E+12 1.40E+12 2.19E+12 3.50E+12 YES 

Willamette River 

(Bacteria) (E. coli) 
        

        

Balch Creek colonies 2.27E+09 5.26E+09 1.09E+10 9.27E+09 2.18E+10 4.55E+10 YES 

Mainstem colonies 1.66E+12 3.66E+12 7.31E+12 1.62E+12 3.64E+12 7.46E+12 YES 

Springbrook Creek colonies 4.99E+09 8.60E+09 1.39E+10 5.92E+08 1.01E+09 1.63E+09 NO 

Stephens Creek colonies 1.99E+11 3.53E+11 5.84E+11 3.01E+12 4.13E+12 7.60E+12 YES 

Tanner Creek colonies 1.29E+11 2.38E+11 4.11E+11 5.21E+11 8.92E+11 1.54E+12 YES 

Tryon Creek colonies 2.28E+11 3.16E+11 6.41E+11 3.66E+12 5.85E+12 9.84E+12 YES 

Johnson Creek                 

Bacteria (E. coli) colonies 1.80E+12 3.14E+12 5.16E+12 4.56E+12 7.34E+12 1.24E+13 YES 

DDT lbs 1.84E-04 3.16E-04 5.12E-04 7.75E-04 1.35E-03 2.21E-03 YES 
1
 Benchmark set in 2008 permit renewal application for permit term 

2
 Benchmark calculated based on 2014 model runs including data through October 2012 
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Table C-6.  Comparison of Pollutant Load with and without BMPs to TMDL WLA  

   

    
2013 Loading w/o 

BMPs 2013 Loading w/ BMPs       

TMDL Parameter or 

Surrogate Units LVR 
1
 

Mean/ 

Median LVR 
1
 

Mean/ 

Median 

2013 WLA 

Load 

2013 WLA 

Concentration
 2
 WLA Met? 

3
 

Columbia Slough                 

Total Phosphorus lbs         1,764          2,138           1,391           1,494              372  0.07 mg/L  NO  

Biochemical Oxygen Demand lbs     370,698      555,934       244,804       341,179         60,847  2.99 mg/L  NO  

Bacteria (E. coli) colonies 3.47E+13 7.18E+13 3.11E+13 5.00E+13 1.24E+13 134 MPN/100 mL  NO  

Total Suspended Solids lbs 1,804,115   2,790,689    1,259,695    1,761,538    1,018,066  50 mg/L  NO  

Fanno Creek                 

Total Phosphorus lbs            269             329              269              310              197  0.13 mg/L  NO  

Total Suspended Solids lbs     359,392      527,424       292,431       374,949       263,712     YES - 10%  

Rock Creek                 

Total Phosphorus lbs           33.1            38.5             33.1             34.0             39.6  0.19 mg/L  YES  

Total Suspended Solids lbs       43,366        66,324         40,315         49,584         46,427     YES - LVR  

Bacteria (E. coli) colonies 4.05E+12 6.91E+12 3.26E+12 4.72E+12 3.53E+12 700 MPN/100 mL  YES - LVR  

Willamette River (Bacteria) 

(E. coli) 
                

Balch Creek colonies 5.92E+11 1.40E+12 5.92E+11 1.38E+12 9.26E+11    YES - LVR  

Mainstem colonies 1.60E+13 3.77E+13 1.59E+13 3.41E+13 2.04E+13    YES - LVR  

Springbrook Creek colonies 2.92E+11 5.02E+11 2.92E+11 5.01E+11 1.00E+11    NO  

Stephens Creek colonies 5.47E+12 9.82E+12 5.12E+12 5.69E+12 9.82E+11    NO  

Tanner Creek colonies 2.63E+12 4.99E+12 2.63E+12 4.10E+12 1.10E+12    NO  

Tryon Creek colonies 1.85E+13 3.23E+13 1.79E+13 2.65E+13 1.58E+13    NO  

Johnson Creek                 

Bacteria (E. coli) colonies 1.18E+13 2.10E+13 9.24E+12 1.36E+13 4.61E+12    NO  

DDT (TSS surrogate) lbs 4.15E-03 7.36E-03 3.51E-03 6.01E-03 3.34E-03    YES - 10%  
1 LVR = lower value of the range around the mean or median loading based in the lower confidence level of stormwater runoff concentrations 

2 WLA Concentrations for Columbia Slough calculated from 1998 Columbia Slough TMDL; WLA loads for Fanno and Rock Creeks calculated from instream concentrations 

3 YES - LVR: Lower end of pollutant load range is below WLA 

YES - 10%: Lower end of pollutant load range is within 10% of the WLA. WLA achieved through non-structural BMP implementation 

YES: Mean or median pollutant loading is below WLA
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CONCLUSIONS 

 

Progress toward Benchmarks 

As shown in Table C-5, benchmarks were met for all pollutants and watersheds except for E. coli 

in Springbrook Creek.  Springbrook Creek is a small watershed, with a drainage area of 

approximately 1,247 acres.   Only about 28 acres (2 percent) in the far upper watershed are 

within the City of Portland.  The 2013 benchmark was based on a load reduction primarily 

resulting from redevelopment.  Because redevelopment did not occur at predicted levels, the load 

reduction from structural BMP implementation was lower than estimated.  As noted previously, 

the estimation of progress toward benchmarks does not account for the effectiveness of non-

structural BMPs.  Considering non-structural BMPs in the evaluation is likely to achieve this 

benchmark, evidenced by monitoring results close to the mouth of Springbrook Creek.  This 

monitoring, conducted by the City of Lake Oswego (McDonald, 2014) indicates a significantly 

improving trend in E. coli concentration.  The median concentration for the time period 2008 to 

2013 was 99 MPN/100 mL, while the median concentration for the time period from 1997 to 

2008 was almost double at 191 MPN/100 mL. 

 

Wasteload Allocation Attainment 

The City has met WLAs for the TMDL parameters discussed below. 

 

Fanno Creek   

 

Total Suspended Solids (TSS) 

The WLA to meet the sediment oxygen demand limit is expressed in terms of a ñ50% reduction 

of settleable volatile solidsò (SVS) in stormwater runoff (DEQ, 2001).  The TMDL allows the 

use of TSS as a surrogate because of the lack of SVS data. 

 

The calculation of the WLA is based on a 50 percent reduction of land use-based stormwater 

TSS loads.  The comparison of this WLA to the TSS loads reduced by structural BMPs indicates 

that the Lower Value of Range (LVR), a load that is based on the lower confidence level around 

the mean stormwater load, is within 10 percent of the WLA.  Including the effectiveness of non-

structural BMPs that are focused on TSS (such as catch basin cleaning and erosion control) 

provides sufficient reduction to meet the WLA.  

 

Rock Creek 

   

Total Phosphorus 

The total phosphorus WLA for Rock Creek was set as a median stormwater concentration of 

0.19 mg/L for the summer period.  The comparison of this WLA to the total phosphorus summer 

loading with structural BMPs implemented indicates that the median stormwater load is almost 

20 percent lower than the WLA, demonstrating that the WLA is met.  

 

Total Suspended Solids 

The WLA to meet the sediment oxygen demand limit is expressed in terms of a ñ30% reduction 

of settleable volatile solidsò (SVS) in stormwater runoff (DEQ, 2001).  The TMDL allows the 

use of TSS as a surrogate because of the lack of SVS data. The calculation of the WLA is based 
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on a 30 percent reduction of the land use-based stormwater loading for TSS.  The comparison of 

this WLA to the TSS loading reduced by structural BMPs indicates that the Lower Value of 

Range (LVR), a load that is based on the lower confidence level around the mean stormwater 

load, is lower than the WLA.  Therefore, the WLA is met.  

 

E. coli 

The 2001 Tualatin River TMDL (DEQ, 2001) established a stormwater E. coli WLA for Rock 

Creek of 3,000 CFU/100 mL for the summer period and 700 CFU/100 mL for the winter period.  

The comparison of this WLA to the E. coli loading reduced by structural BMPs indicates that the 

Lower Value of Range (LVR), a load that is based on the lower confidence level around the 

mean stormwater load, is lower than the WLA.  Therefore, the WLA is met. 

 

Johnson Creek  

 

DDT 

According to the 2006 Willamette Basin TMDL (DEQ, 2006), the WLA for DDT in Johnson 

Creek requires a 77 percent load reduction.   A combination of reduction of the TSS loading by 

structural BMPs and the natural attenuation of DDT has reduced the DDT loading to a level 

where the LVR is within 10 percent of the WLA.  As discussed previously, it is assumed that the 

effectiveness of non-structural BMPs that are not accounted for in the load reduction calculations 

is sufficient to meet the WLA. 

 

Willamette River Mainstem  

 

E.coli 

The 2006 Willamette Basin TMDL (DEQ, 2006) established a WLA for E. coli in the mainstem 

of the Willamette River as a 46 percent reduction.  The comparison of this WLA to the E. coli 

loading in the presence of structural BMPs indicates that the Lower Value of Range (LVR) is 

lower than the WLA.  Therefore, the WLA is met. 

 

Balch Creek  

 

E. coli 

The Balch Creek E. coli WLA was established as part of a 2007 agreement between the City and 

DEQ (DEQ, 2007) and requires a 34 percent reduction in stormwater from the MS4.  Completion 

of the Balch Creek Consolidated Conduit project removed 194 acres of area draining to the MS4 

that formerly discharged to Balch Creek.  The comparison of the WLA to the E. coli loading 

from the reduced MS4 area and reduced loadings from structural BMPs indicates that the Lower 

Value of Range (LVR) is lower than the WLA.  Therefore, the WLA is met.  
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PART D: WA TER QUALITY TREND AN ALYSIS  

   
 

 

Permit Reference:  

 

SCHEDULE D  

 

3.  Total Maximum Daily Loads (TMDLs)  

 

      c. TMDL Pollutant Load Reduction Evaluation: Progress towards reducing TMDL pollutant 

loads must be evaluated by the co-permittee through the use of a pollutant load reduction 

empirical model, water quality status and trend analysis, and other appropriate qualitative 

or quantitative evaluation approaches identified by the co-permittee. The results of this 

TMDL pollutant load reduction evaluation must be described in a report and submitted to 

the Department by November 1, 2014. The report must contain the following: 

 

vii.  A water quality trend analysis, as sufficient data are available, and the relationship to  

       stormwater discharges for receiving waterbodies within the co-permitteeôs  

       jurisdictional area with an approved TMDL. If sufficient data to conduct a water  

       quality trend analysis is unavailable for a receiving waterbody, the co-permittee must  

       describe the data limitations.  The collection of sufficient data must be prioritized    

       and reflected as part of the monitoring project/task proposal required in Schedule  

       B.6.d.   

 

 

METHODOLOGY   

 

This water quality trend analysis is based on City of Portland data collected from 1996 through 

June 2013 at 12 fixed monitoring locations within five watersheds.  Data from 2014 were not 

used so that the trend analysis covers the same timeframe as the evaluation of progress toward 

2013 benchmarks (see Part C), for comparison purposes.   

 

Because not all of the monitoring locations have a complete data set or data for all analytes, and   

the monitoring frequency changed over time at some of the locations, it was necessary to process 

the data before conducting the trend analysis.  Specifically, to avoid a bias toward years when the 

monitoring frequency was greater, weekly data were converted to monthly data by selecting the 

data point closest to the middle of the month and discarding the other three or four weekly data 

points.   

 

The non-parametric Seasonal Kendall tau test (Kendall, 1938) was employed to create the trend 

analysis, with the use of a Minitab
TM

 14 macro (Helsel and Gilroy, 2005) updated for Minitab
 TM

 

16.  Seasonality was introduced into the trend analysis by separating the data set into data that 

were collected on days with less than 0.1 inch of rain (dry) and data collected on days with equal 
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to or greater than 0.1 inch of rain (wet).  The purpose of using 0.1 inch of rainfall per day was to 

separate the effects of MS4 discharges from other effects on water quality.   

 

To help interpret the trend data, a variety of ratios of analytes (e.g., dissolved zinc and total zinc, 

pH, and hardness) were calculated, and trend analysis was performed.   

 

RESULTS  

 

Table D-1 (a-e) summarizes the date range, the number of data points available to conduct the 

analysis, and results of the trend analysis for the following water bodies: 

 

¶ Willamette River 

¶ Columbia Slough 

¶ Johnson Creek 

¶ Fanno Creek 

¶ Tryon Creek 

 

Considerations 

Trend analysis is a tool for detecting changes in water quality over time. However, the following 

considerations must be taken in account when interpreting the results: 

 

¶ Although wet season data are most likely associated with stormwater discharges from the 

MS4, there are other sources of stormwater not associated with the Cityôs MS4 that may 

contribute to the observed trends. 

 

¶ The terms ñimproving trendò and ñdeclining trendò indicate the potential impact on water 

quality, while the terms ñincreasing trendò and ñdecreasing trendò indicate the direction of 

the trends without value judgment. 

 

¶ An improving/increasing or declining/decreasing trend does not automatically mean there is 

a concernðe.g., the trend is not necessarily related to anthropogenic activities and is not an 

indication of whether a water quality standard is met. 

 

¶ An increasing trend may indicate a positive change (e.g., for dissolved oxygen). 
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Table D-1. Significant Trends for all Analytes Monitored 

 

 

KEY TO TA BLE D-1 (a-e) 

 
Season Key  

     Dry = Trend analysis performed on data with daily rainfall < 0.1 inch/day 

     Wet = Trend analysis performed on data with daily rainfall Ó 0.1 inch/day 

  

Trend Key  

č Significant increasing trend (p < 0.05) 

Ď Significant decreasing trend (p < 0.05) 

ĕ Somewhat significant increasing trends (0.05 Ò p < 0.1) 

Ė Somewhat significant decreasing trends (0.05 Ò p < 0.1) 

 

Color  Key 

  Improving trend (for dissolved oxygen, an increasing trend shows improvement) 

  Declining trend 

  Increasing trend  

  Decreasing trend  

  TMDL parameter or surrogate with load or waste load allocation 

  TMDL parameter with target, but no specific load or waste load allocation 

  Sufficient data were not available 

 

 

Each table is divided into three sections, indicated by horizontal gray rows:   

 

¶ The top section shows the analytes that have the potential to indicate improving or declining 

water quality (i.e., metals, nutrients, and some field parameters).  TMDL parameters are 

highlighted in yellow.   

¶ The middle section shows parameters that are not necessarily indicators of improving or 

declining water quality, but that may be useful in interpreting the trend data (i.e., pH and 

hardness).   

¶ The bottom section shows a variety of ratios between two analytes, which are designed to 

help interpret the trending information.   
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Table D-1a: Columbia Slough  

Location AWB (Mainstem Upstream)  SJB (Mainstem Downstream) 

Analyte Date Range N Dry Wet  Date Range N Dry Wet 

          

Total Copper (Cu,T) 2005 ï 2013 57 Ď   2005 - 2013 57  Ď 

Dissolved Copper (Cu,d) 2005 ï 2013 57    2005 - 2013 57 Ė Ď 

Total Mercury 2006 ï 2013 39 Ď   2006 - 2013 39 Ď Ď 

Total Lead (Pb,T) 1999 ï 2013 129 Ď Ď  1998 - 2013 132 Ď Ď 

Dissolved Lead (Pb,d) 1999 ï 2013 129 Ď   1989 - 2013 132   

Total Zinc (Zn,T) 2005 ï 2013 57    2005 - 2013 57  Ė 

Dissolved Zinc (Zn,d) 2005 ï 2013 57 č   2005 - 2013 57 ĕ  

Total Organic Carbon 2011 ï 2013 15    2011 - 2013 15   

Biochemical Oxygen 
Demand 1999 ï 2013 128 Ď   1996 - 2013 144   

Ammonia 1999 ï 2013 129    1996 - 2013 146 Ė Ė 

Nitrate 1999 ï 2013 129    1996 - 2013 146 Ď Ď 

Ortho-Phosphorus 1999 ï 2013 128    1996 - 2013 145   

Total Phosphorus 1999 ï 2013 129 Ď   1996 - 2013 146 Ď Ď 

E. coli 1999 ï 2013 131    1996 - 2013 149 Ė Ď 

Total Suspended Solids 1999 ï 2013 129 Ď Ď  1996 - 2013 146  Ė 

Dissolved Oxygen 2001 ï 2013 99 č   2001 - 2013 74 č  

Temperature 2001 ï 2013 100    2001 - 2013 79   

          

Conductivity 2001 ï 2013 100    2001 - 2013 79 Ď  

Hardness 1999 ï 2013 129  ĕ  1996 - 2013 146 Ď Ď 

pH 2001 ï 2013 100    2001 - 2013 79   

          

Ratio Zn,d / Zn,T 2005 ï 2013 57 č   1998 - 2013 57   

Ratio Cu,d / Cu,T 2005 ï 2013 57    1998 ï 2013 57   

Ratio Pb,d / Pb,T 1999 ï 2013 129 č č  1998 - 2013 132 č č 

Ratio hardness / Zn 2005 ï 2013 57 Ď   2005 - 2013 57   

Ratio pH / Zn 2005 ï 2013 57 Ď   2005 - 2013 57   

Ration hardness / Zn,d 2005 ï 2013 57 Ď   2005 - 2013 57   

Ratio pH / Zn,d 1999 ï 2013 57 Ď   2001 - 2013 57   

Ratio hardness / pH 2005 ï 2013 100    2005 - 2013 79   

 

Location Key 

AWB = Airport Way Bridge B (upstream)  

SJB = St. John Landfill Bridge (downstream) 

 

Notes:  

N = Number of data points available for trend analysis 
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 Table D-1b: Fanno Creek 

Location      FC-8 (Mainstem) 

Analyte Date Range  N Dry Wet 

        

Total Copper (Cu,T) 2006 - 2013 30   

Dissolved Copper (Cu,d) 2006 - 2013 30   

Total Mercury 2011 - 2013 19   

Total Lead (Pb,T) 2006 - 2013 30  Ė 

Dissolved Lead (Pb,d) 2006 - 2013 30   

Total Zinc (Zn,T) 2006 - 2013 30   

Dissolved Zinc (Zn,d) 2006 - 2013 30   

Total Organic Carbon 2011 - 2013 18   

Biochemical Oxygen Demand       

Ammonia 1998 - 2013 180 č  

Nitrate 2001 - 2013 111   

Ortho-Phosphorus 1998 - 2013 180  č 

Total Phosphorus 1998 - 2013 180 ĕ  

E. coli 1998 - 2013 180   

Total Suspended Solids 1998 - 2013 179   

Dissolved Oxygen 1998 - 2013 179  č 

Temperature 1998 - 2013 179   

        

Conductivity 1998 - 2013 179 Ď  

Hardness 1998 - 2013 63   

pH 1998 - 2013 180 č č 

       

Ratio Zn,d / Zn,T 2006 - 2013 30   

Ratio Cu,d / Cu,T 2006 - 2013 30   

Ratio Pb,d / Pb,T 2006 - 2013 30   

Ratio hardness / Zn 2006 - 2013 30   

Ratio pH / Zn 2006 - 2013 30   

Ratio hardness / Zn,d 2006 - 2013 30   

Ratio pH / Zn,d 2006 - 2013 30   

Ratio hardness / pH 2006 - 2013 30   

 

Location Key 

FC-8 = 4916 SW 56th Ave  

 

Notes: 

N = Number of data points available for trend analysis 
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Table D-1c: Johnson Creek  

Location JC-6 (Mainstem Upstream)   JC-2 (Mainstem Downstream) 

Analyte  Date Range N Dry Wet  Date Range N Dry Wet 

               

Total Copper (Cu,T) 1996 - 2013 133 Ė   1996 - 2013 133 Ď Ė 

Dissolved Copper (Cu,d) 1996 - 2013 133  Ė  1996 - 2013 133 Ď Ď 

Total Mercury              

Total Lead (Pb,T) 1996 - 2013 133 Ď   1996 - 2013 133 Ď  

Dissolved Lead (Pb,d) 1996 - 2013 133 Ď Ď  1996 - 2013 133 Ď Ď 

Total Zinc (Zn,T) 1996 - 2013 133    1996 - 2013 133 Ď  

Dissolved Zinc (Zn,d) 1996 - 2013 133    1996 - 2013 133 Ď Ď 

Total Organic Carbon              

Biochemical Oxygen Demand              

Ammonia 1996 - 2013 51 Ė   1996 - 2013 51   

Nitrate 1996 - 2013 130    1996 - 2013 130   

Ortho-Phosphorus 1996 - 2013 130    1996 - 2013 130   

Total Phosphorus 1996 - 2013 51    1996 - 2013 51   

E. coli 1996 - 2013 149 Ė   1996 - 2013 149 Ď  

Total Suspended Solids 1996 - 2013 137    1996 - 2013 137   

Dissolved Oxygen 1996 - 2013 148 č č  1996 - 2013 148 č ĕ 

Temperature 1996 - 2013 148 Ė   1996 - 2013 148   

               

Conductivity 1996 - 2013 147 Ď Ď  1996 - 2013 147 Ď Ė 

Hardness 1996 - 2013 130 Ď Ď  1996 - 2013 130   

pH 1996 - 2013 148 č č  1996 - 2013 148   

             

Ratio Zn,d / Zn,T 1996 - 2013 133 č   1996 - 2013 133   

Ratio Cu,d / Cu,T 1996 - 2013 133    1996 - 2013 133   

Ratio Pb,d / Pb,T 1996 - 2013 133 Ď Ď  1996 - 2013 133  Ė 

Ratio hardness / Zn 1996 - 2013 130 Ď   1996 - 2013 130   

Ratio pH / Zn 1996 - 2013 133    1996 - 2013 133   

Ratio hardness / Zn,d 1996 - 2013 130    1996 - 2013 130 č  

Ratio pH / Zn,d 1996 - 2013 133    1996 - 2013 133 č č 

Ratio hardness / pH 1996 - 2013 133 Ď Ď  1996 - 2013 133   

 

Location Key: 

JC-6 = SE 158th Ave.(upstream) 

JC-2 = SE Umatilla St. Bridge (downstream) 

 

Notes: 

N = Number of data points available for trend analysis 
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Table D-1d: Tryon Creek  

Location TC-4 (Mainstem Downstream)   TC-5 (Mainstem Upstream) 

Analyte Date Range N Dry Wet   Date Range N Dry Wet 

                 

Total Copper (Cu,T) 2005 - 2013 91 Ė         

Dissolved Copper (Cu,d) 2005 - 2013 88          

Total Mercury 2011 - 2013 20    2011-2013 20   

Total Lead (Pb,T) 2005 - 2013 91 Ď         

Dissolved Lead (Pb,d) 2005 - 2013 88          

Total Zinc (Zn,T) 2005 - 2013 91          

Dissolved Zinc (Zn,d) 2005 - 2013 88 č č        

Total Organic Carbon 2011 - 2013 19    2011-2013 19   

Biochemical Oxygen Demand              

Ammonia 1997 - 2013 185    2004-2013 97 Ė  

Nitrate 1997 - 2013 185 č   2004-2013 97  Ď 

Ortho-Phosphorus 1997 - 2013 184    2004-2013 97 ĕ  

Total Phosphorus 1997 - 2013 185    2004-2013 97  Ė 

E. coli 1997 - 2013 185    2004-2013 97   

Total Suspended Solids 1997 - 2013 185    2004-2013 97 Ď  

Dissolved Oxygen 1997 - 2013 184 č   2004-2013 97   

Temperature 1997 - 2013 185    2004-2013 97   

             

Conductivity 1997 - 2013 185    2004-2013 97 Ė  

Hardness 2005 - 2013 91           

pH 1997 - 2013 185 č č  2004-2013 97 č  

                 

Ratio Zn,d / Zn,T 2005 - 2013 88 č ĕ      

Ratio Cu,d / Cu,T 2005 - 2013 88        

Ratio Pb,d / Pb,T 2005 - 2013 88 č       

Ratio hardness / Zn 2005 - 2013 87 Ė       

Ratio pH / Zn 2005 - 2013 87 Ė Ė      

Ratio hardness / Zn,d 2005 - 2013 88 Ď Ď      

Ratio pH / Zn,d 2005 - 2013 88 Ď Ď      

Ratio hardness / pH 2005 - 2013 89        

 

Location Key: 

TC-4 = 10750 SW Boones Ferry Rd (downstream) 

TC-5 = SW 26th Way & Barbur Blvd (upstream) 

 

Notes: 

N = Number of data points available for trend analysis 
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Table D-1e: Willamette River  

Location WR-C (St. John Railroad Bridge) 

Analyte        Date Range N Dry Wet 

        

Total Copper (Cu,T) 1998 - 2013 182 Ď  

Dissolved Copper (Cu,d) 1998 - 2013 182 Ď  

Total Mercury 2003 - 2013 52   

Total Lead (Pb,T) 1998 - 2013 182 Ď Ď 

Dissolved Lead (Pb,d) 1998 - 2013 182 Ď Ď 

Total Zinc (Zn,T) 1998 - 2013 182 Ď Ď 

Dissolved Zinc (Zn,d) 1998 - 2013 182 Ď Ď 

Total Organic Carbon       

Biochemical Oxygen Demand       

Ammonia 2001 - 2013 138  Ď 

Nitrate 2001 - 2013 138 Ė  

Ortho-Phosphorus 2005 - 2013 97 Ď Ď 

Total Phosphorus 2001 - 2013 138 Ď Ė 

E. coli 1998 - 2013 181   

Total Suspended Solids 1998 - 2013 182 Ď  

Dissolved Oxygen 1998 - 2013 179 č č 

Temperature 1998 - 2013 181   

        

Conductivity 1998 - 2013 181  Ė 

Hardness 1998 - 2013 182 Ď Ė 

pH 1998 - 2013 181 č č 

          

Ratio Zn,d / Zn,T 1998 - 2013 182 Ď Ď 

Ratio Cu,d / Cu,T 1998 - 2013 182   

Ratio Pb,d / Pb,T 1998 - 2013 182 Ď Ď 

Ratio hardness / Zn 1998 - 2013 182  ĕ 

Ratio pH / Zn 1998 - 2013 181 č č 

Ratio hardness / Zn,d 1998 - 2013 182 č č 

Ratio pH / Zn,d 1998 - 2013 181 č č 

Ratio hHardness / pH 1998 - 2013 181 Ď Ď 

 

Location Key: 

WR-C = St. John Railroad Bridge (RM 6.6) 
 

Notes: 

N = Number of data points available for trend analysis 
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DISCUSSION 
 

For analytes that have the potential to indicate improving or declining water quality, the general 

results by watershed show: 

 

¶ Johnson Creek and the Willamette River: All analytes had significantly improving trends.   

 

¶ Columbia Slough: All analytes show an improving trend, except for a declining trend for 

dissolved zinc.  

 

¶ Fanno Creek: Total lead and DO show improving trends.  Ammonia (dry season), ortho-

phosphorus (wet season), and total phosphorus (dry season) show declining trends. 

 

¶ Tryon Creek: Total copper, total lead, ammonia, nitrate (wet season), total phosphorus and 

DO show improving trends. Dissolved zinc (dry season), nitrate (dry season), and ortho-

phosphorus (dry season) show declining trends.  

 

More detailed discussion of the results is presented by parameter below. 

 

TMDL Parameters 

Temperature and E.coli are the two most common TMDL parameters in Portlandôs streams. 

Temperature shows a significantly improving trend at the upstream location in Johnson Creek 

(JC-6) (Table D-1c), while significantly improving E. coli trends were observed in Johnson 

Creek at both locations and in the Columbia Slough at the downstream location (SJB).  

 

Total suspended solids (TSS), which is used as a surrogate for toxics TMDLs in Johnson Creek 

and the Columbia Slough and for the sediment oxygen demand TMDL in Fanno Creek, shows 

significantly improving trends at both locations in the Columbia Slough (Table D-1a).   

 

The only declining trend for a TMDL parameter was observed for total phosphorus in Fanno 

Creek during the dry sampling events.  No trend of total phosphorus data collected in Fanno 

during rain events is evident.  

 

In the Columbia Slough, with the exception of pH and temperature, all other TMDL parameters 

(including total mercury) show significant improving trends in at least one of the two monitoring 

locations.   

 

No significant improving or declining trends for the TMDL parameters were observed in the 

Will amette River and Tryon Creek. 

 

pH 

Except in the Columbia Slough, a significantly increasing trend in the pH for both dry and wet 

season samples in the other four watersheds was observed.  However, because the pH water 

quality standard is expressed as a range (6.5 to 8.5), an increasing trend by itself may not be 

meaningful.   
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It is possible that the regional trend of increasing pH is offset in the Columbia Slough by 

decreasing algal activity resulting from significant decreases in the total phosphorus 

concentration that had caused high pH values in the past.  In addition, because the Columbia 

Slough already has higher pH than other streams, it is less susceptible to further increases in pH.  

The absence of an increasing pH trend in the Columbia Slough could also be ascribed to 

differences in geology between the Columbia Slough and other streams.  

 

Hardness 

Three of the five waterbodies (Columbia Slough, Willamette River, and Johnson Creek) show 

significantly decreasing hardness trends.  Decreasing hardness trends seem counterintuitive, 

considering that some of the same monitoring locations have increasing pH trends.  However, 

hardness can (but does not have to) be positively correlated to alkalinity, and thus pH.  If the 

anionic components of the hardness-producing cations magnesium and calcium are sulfates and 

not carbonates, then no change in the alkalinity corresponds with a decrease in hardness. 

 

Hardness is a factor in evaluating the toxicity of some metals, and in combination with pH may 

also have an influence on the ratio of dissolved to total metal, as discussed below. 

 

Dissolved Zinc 

Dissolved zinc concentrations in Johnson Creek at one location (JC-2) and the Willamette River 

show improving trends, while Fanno Creek had no apparent trend.  Although declining trends 

were observed in the Columbia Slough and Tryon Creek, the highest dissolved zinc 

concentrations in both streams was less than 50 percent of the hardness-adjusted chronic water 

quality criterion. 

 

Increased zinc concentrations in Tryon Creek occurred during both dry and wet conditions, 

starting in mid-2009. The increase appears to have stopped in early 2013.   

 

In the Columbia Slough, dissolved zinc is the only analyte that shows a declining trend.  This 

trend is present only for dry season samples and is mainly due to substantially higher 

concentrations between 2009 and mid-2012.  Since then, the dissolved zinc concentrations have 

decreased to pre-2009 levels.   

 

Although the dissolved zinc trend is significantly increasing only in the Columbia Slough and 

Tryon Creek, the ratio of dissolved to total zinc is also increasing in Fanno and Johnson Creeks.   

Ratios of hardness and pH to dissolved zinc increase in Johnson Creek and the Willamette River 

and decrease in the Columbia Slough and Tryon Creek.  These trends are related to the observed 

dissolved zinc trends in these four watersheds and are not an indication of a correlation with pH 

or hardness. 
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Other Analytes 

In Fanno Creek, the nutrients ammonia, ortho-phosphorus, and total phosphorus exhibit 

increasing trends, while at the same time dissolved oxygen shows an improving trend. The 

ammonia and total phosphorus increases only occur during the dry season, while the increase in 

ortho-phosphorus occurs only during the wet season. 

 

In Tryon Creek, the upstream location (TC-5) that is just upstream of the Barbur Blvd. and I-5 

discharge point shows improving trends, with the exception of a somewhat declining trend for 

ortho-phosphorus.  The downstream location (TC-4) shows a declining nitrate trend for dry 

season samples; however, the nitrate concentrations are well below the chronic water quality 

criterion.  

 

REFERENCES 

Helsel, D.R. and E.J. Gilroy.  2005.  Applied Environmental Statistics.  IGWMC, Golden, CO. 

  

Kendall, M.  1938.  A New Measure of Rank Correlation. Biometrika 30 (1ï2): 81ï89. 

http://en.wikipedia.org/wiki/Biometrika
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PART E: WASTELOAD AL LOCATION ATTAINMENT ASSESSMENT 

 
 

 

Permit Reference:  
 

SCHEDULE D (2)(a) of the MS4 permit includes the following requirements: 

 

3.  Total Maximum Daily Loads (TMDLs) 
¶ Wasteload Allocation Attainment Assessment: The co-permittee must complete an 

assessment of WLA attainment, including identifying information related to the 

type and extent of BMPs necessary to achieve pollutant load reductions associated 

with an established TMDL WLA and the financial costs and other resources that 

may be associated with the implementation, operation and maintenance of  

BMPs.  The results of the assessment must be submitted to the Department by 

November 1, 2014.  

 

 

 

INTRODUCTION  
 

This Wasteload Allocation Attainment Assessment (WLA AA) is a conceptual-level assessment 

of the type and extent of structural BMPs estimated to be needed to attain total maximum daily 

load (TMDL) wasteload allocations (WLAs) for the following parameters:    

 

¶ Columbia Slough:  Total suspended solids (TSS), total phosphorus, biochemical oxygen 

demand, and E. coli 

¶ Fanno Creek: Total phosphorus  

¶ Willamette River Subwatersheds: E. coli  

¶ Johnson Creek: E. coli  

   

As noted in Part C of this Annual Compliance Report No.19, the City has attained WLAs for all 

parameters in Rock Creek, Balch Creek, and the Willamette mainstem.  In addition, Fanno Creek 

and Johnson Creek WLAs were met for TSS and DDT, respectively.  This WLA AA therefore 

does not address these WLAs.    

 

The WLA AA is designed to answer the following questions: 

 

¶  Is the WLA achievable using existing structural BMP technology? 

 

¶  How many structural BMPs are required to meet the WLA? 

 

¶  What is the cost to construct these structural BMPs? 

 

¶  What is the ongoing annual operation and maintenance cost for these structural BMPs? 
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ASSUMPTIONS AND LIMITATIONS  

  

To answer the above questions and focus the scope of the WLA AA, the following assumptions 

were made. The results should be considered in light of these assumptions.  

 

1. The pollutant-specific WLAs are still valid, even though some of them were established 

over 15 years ago and no longer reflect existing instream water quality. 

 

2. Additional structural BMPs are applied only to areas that currently are not treated by any 

structural BMPs (i.e., replacement of existing BMPs was not considered). 

 

3. The structural BMP that is most effective for the WLA pollutant and is appropriate for the 

typical soil and slope conditions in a watershed is used. 

 

4. Structural BMPs are applied without consideration of feasibility (i.e., available space, land 

ownership, stormwater flow paths, or any other design considerations). 

 

5. No evaluation is made about whether the load reductions achieved by the additional 

structural BMPs are either required or sufficient to achieve the instream water quality 

criteria. 

 

6. This assessment does not consider the effect of non-structural BMPs (e.g., illicit discharge 

detection and elimination; public education). 

 

PROCESS 

 

The WLA AA was conducted using the following step-by-step process:  

 

1. Determine MS4 area by watershed and land use (total MS4 area). 

 

2. Determine MS4 area that drains to structural BMPs currently in place (treated MS4 area). 

 

3. Calculate the MS4 area that does not drain to structural BMPs (untreated MS4 area = 

total MS4 area minus treated MS4 area) 

 

4. Determine stormwater runoff from untreated MS4 area (= untreated MS4 area x land use-

specific runoff coefficient (Table E-1) x rainfall (Table E-2). 

 

5. Determine pollutant loads for pollutants with TMDL WLAs from the untreated areas by 

watershed and land use (= land use concentration [Table E-3] x stormwater runoff from 

untreated MS4 area). 

 

6. Determine current pollutant loads, incorporating load reductions from existing structural 

BMPs for pollutants with TMDL WLAs using a GRID model run (= current pollutant 

load). 
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7. Calculate difference between current pollutant load and WLA (= pollutant load reduction 

required to meet WLA). 

 

8. Apply most effective appropriate structural BMPs (Table E-3) to untreated MS4 area for 

each land use separately until pollutant load reduction is met. 

 

9. Convert untreated MS4 area coverage needed to meet pollutant load reduction to number 

of structural BMPs needed by using average facility size (Table E-4). 

 

10. Calculate cost of implementation and O&M of structural BMPs (= average cost for 

structural BMP [Table E-4] x number of structural BMPs required to meet pollutant load 

reduction). 

  

 

Table E- 1:  Land Use Runoff Coefficients   

    

Land Use   

Impervious 

Area 

Runoff 

Coefficient 

    % (Rv) 

Commercial COM 77% 0.74 

Industrial IND 88% 0.84 

Residential RES 29% 0.31 

Parks and Open Space OP 5% 0.10 

Vacant VAC 12% 0.16 

    

Impervious area estimate is based on land use.   

Impervious area is converted to runoff coefficients using Simple Method: 

Rv = 0.05 + 0.9*IA    
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Table E-2:  Rainfall   

TMDL Parameter or Surrogate Season Rainfall (inch) 

Columbia Slough     

Total Phosphorus Apr - Oct 9.58 

Biochemical Oxygen Demand Year round 36.5 

Bacteria (E. coli) Year round 36.5 

Total Suspended Solids Year round 36.5 

Fanno Creek     

Total Phosphorus May - Oct 6.5 

Willamette River     

Springbrook Creek Year round 36.96 

Stephens Creek Year round 36.96 

Tanner Creek Year round 36.96 

Tryon Creek Year round 36.96 

Johnson Creek     

Bacteria (E. coli) Year round 35.34 
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Table E-3.  Land Use Concentrations and Structural BMP Effectiveness Concentrations 

Pollutant TSS (mg/L) Total Phosphorus (mg/L) BOD (mg/L) E. coli (MPN/100 mL) 

Vol. 

Red. 

(%) 

Unit  LCI  Mean UCI  LCI  

Mean/ 

Median 
2
 UCI  LCI  Mean UCI  LCI  Mean UCI    

Mean Land Use Concentrations 
1,2

                           

Commercial 64        82    103  0.28  0.38  0.50  8.5    11.9  16.6  573  1,247  2,409  NA 

Industrial 117  184  284  0.40  0.51  0.64  26.1    39.6  56.1  154  438  1,004  NA 

Residential 44  66  99  0.23  0.34  0.48  5.9      8.1  10.8  970  1,656  2,651  NA 

Open Space 16  31  50  0.10  0.12  0.15  2.4      3.3  4.2  57  87  124  NA 

Median Land Use Concentrations 
1,2

                           

Commercial       0.23  0.28  0.31                

Industrial       0.36   0.47  0.65                

Residential       0.16  0.21  0.23                

Open Space       0.08  0.09  0.09                

Mean/Median BMP Effluent 

Concentrations 
3
                           

Hydrodynamic Devices (e.g., 

Vortechnics)   115      0.22/0.14          6.0      5,587    0 

Media Filters (e.g., sand, soil, 

proprietary mixes)   42      0.15/0.12          3.4      91    0 

Detention (Dry Pond)   44      0.34/0.29        12.2      1,922    23 

Retention (Wet Pond)   41      0.17/0.14          6.1      499    5 

Biofiltration (Swale)   24      0.21/0.22          5.4      1,922    29 

Wetlands   25      0.15/0.08          6.1      499    0 

Sedimentation Manhole   66      0.22/0.14          6.0      5,587    0 

Green Roofs   5      0.48/0.35          2.4      20    50 

Porous Pavement                     100 

Lined Planters with Underdrain / Rain 

Gardens in C/D soils 
  42      0.15/0.12          3.4      91    30 

Infiltration Facility                     100 

Vegetated Ditch   24      0.21/0.22             5      1,922    0 

1
 Based on 1996 ACWA study

 

2
 Mean concentration for Columbia Slough, median concentrations for Fanno and Rock Creeks based on TMDLs

 

3
 Based on regional BMP effectiveness data compiled in coordination with Oregon NPDES MS4 Phase I permittees  

LCI = lower confidence interval; UCI = upper confidence level; NA = not applicable 
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Table E-4:  BMP Treatment Area and Costs   

    

BMP Type 

Treatment 

Area 

Construction 

Cost 

Annual 

O&M Cost  

  acres per facility  per facility  

Biofiltration (Swale) 0.09  $ 12,500  

  

 $ 388  

Lined Planter w/ underdrain 0.09  $ 12,500   $ 388  

Media Filter (Sand, proprietary) 0.12  $   7,500   $ 676  

Rain Garden in A/B Soils 0.09  $ 12,500   $ 388  

Rain Garden in C/D Soils 0.09  $ 12,500   $ 388  

 

RESULTS  
 

The results of the WLA AA are summarized in Table E-5 and discussed in greater detail below.   

 

Columbia Slough 
The WLA AA included four TMDL parameters in the Columbia Slough (total suspended solids, 

total phosphorus, biochemical oxygen demand, and E. coli).  Of the 4,324 acres of MS4 area in 

the watershed, 2,674 acres (62 percent of the total) currently are not treated by a structural BMP.  

To meet the WLA for TSS, 1,243 acres (47 percent of the untreated area) would require 

treatment by the most effective structural BMPs. The WLA for E. coli could not be met even if 

100 percent of the currently untreated area were treated with infiltration facilities that are 

designed to infiltrate 100 percent of the water quality storm, or about 90 percent of the annual 

rainfall.  The E. coli loading reduction achieved would be about 86 percent of the required 

reduction needed to meet the WLA.   

 

The flow-dependent E. coli WLA provided in the TMDL was translated to a stormwater 

concentration of 134 CFU/100 mL.  This stormwater concentration is well below the single 

standard E. coli water quality criterion of 406 CFU/100 mL and is the major reason why the 

WLA is unattainable.   

 

Working toward achieving the E. coli WLA would require the largest number of structural 

facilities (almost 30,000) of any WLA in this assessment.  These facilities would have an 

estimated construction cost of about $370 million and a 20-year O&M cost of about $230 

million.  
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Table E-5:  WLA Attainment Assessment 

 Treatment 

Construction 

Cost (Dollars) 

20-yr O&M 

Cost (Dollars) 

Total Cost 

(Dollars) 

TMDL Parameter or 

Surrogate 

# of 

Facilities Acres % of area 

% of Reduction 

Requirement Achieved
5
       

Columbia Slough 

Total Phosphorus       19,254  
        

1,733  
65%  100% 

  240,675,000      149,411,040    390,086,040  

Biochemical Oxygen Demand       17,967  
        

1,617  
60%  100% 

         

224,587,500      139,423,920  364,011,420  

Bacteria (E. coli) 
1
 

     29,710  

        

2,674  100% 86% 

         

371,375,000       230,549,600  601,924,600  

Total Suspended Solids       11,759  
        

1,243  
47%  100% 

      

116,112,500      126,817,840  242,930,340  

Fanno Creek 

Total Phosphorus 
1, 2

       17,108  
        

1,540  
100% 75% 

        

197,075,000    122,344,160  319,419,160  

Willamette River (Bacteria) (E. coli) 

Springbrook Creek 
3
           301  

             

27  
100% 100% 

        3,287,500  2,040,880  5,328,380  

Stephens Creek 
1, 4

           211  
            

21  
100% 4% 

2,637,500  1,637,360  4,274,860  

Tanner Creek
 1
        3,021  

           

272  
100% 84% 

37,762,500  23,442,960  61,205,460  

Tryon Creek         6,610  
           

602  
68% 100%  

81,495,000  52,595,360  134,090,360  

Johnson Creek 

Bacteria (E. coli) 
1
         6,969  

           

627  
100% 91% 

        

87,112,500       54,079,440   141,191,940  

1
 Load reduction cannot be met even by applying the most effective structural BMPs on 100% of the MS4 area that currently does not have any structural BMPs.

 

2
 The effluent concentration for the most effective structural BMP is 0.12 mg/L, compared with the WLA of 0.13 mg/L.  Unless almost 100 percent of runoff is treated, the WLA 

cannot be achieved.  The design storm treats about 90% of the annual stormwater runoff.
  

3
 Load reduction can be met if 100% of the untreated area (other than vacant land) is treated with the most effective structural BMPs.   

 

4
 The combination of a small untreated area, steep slopes, and low permeability soils precludes achieving load reduction required to meet the WLA. 

 

5
 Values of less than 100 percent in this column reflect the achievable percent of the WLA if 100 percent of the MS4 area had treatment applied. 
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Fanno Creek 
Total phosphorus is the only TMDL parameter evaluated in Fanno Creek.  The MS4 area in 

Fanno Creek is 3,168 acres, of which 1,540 acres (49 percent of the total) currently are not 

treated by structural BMPs.  The total phosphorus WLA could not be met even by treating the 

entire currently untreated MS4 area with the most effective structural BMPs that can be 

implemented, based on soil and slope conditions and using infiltration facilities assumed to  

infiltrate 30 percent of the water quality storm (0.83 inches in 24 hours).  The total phosphorus 

load reduction achieved in this scenario would be about 75 percent of the required reduction 

needed to meet the WLA. 

 

The major limitation of these infiltration facilities is that the median total phosphorus effluent 

concentration is 0.12 mg/L, which is only slightly below the median stormwater WLA of 0.13 

mg/L.  This treatment effectiveness is insufficient to meet the WLA.   

 

Working toward achieving the total phosphorus WLA would require about 17,000 structural 

facilities, with an estimated construction cost of almost $200 million and a 20-year O&M cost of 

over $122 million. 

 

Willamette River Subwatersheds 
In the Willamette River, the only TMDL parameter that has not met WLAs is E. coli in four of 

the subwatersheds.   

 

¶ The Tryon Creek watershed has a total MS4 area of 1,704 acres, of which 880 acres (52 

percent) currently are not treated by structural BMPs.  To meet the E.coli WLA, 602 acres 

(68 percent) of the currently untreated MS4 area would need to be treated with infiltration 

facilities, the most effective BMP for E. coli.   

 

¶ The Springbrook Creek watershed has a total MS4 area of 28 acres, of which 27 acres (97 

percent) currently are not treated by structural BMPs.  To meet the E.coli WLA, 27 acres 

(100 percent) of the currently untreated MS4 area would need to be treated with infiltration 

facilities.   

 

¶ The Stephens Creek watershed has a total MS4 area of 472 acres, of which 19 acres (4 

percent) currently are not treated by structural BMPs.  Treating all 19 acres (100 percent) of 

the currently untreated MS4 area would achieve about 4 percent of the reduction requirement 

needed to meet the WLA.  A higher percent reduction is difficult to achieve because of steep 

terrain and tight soils in the watershed that limit the types of facilities that can be installed.   

 

¶ The Tanner Creek watershed has a total MS4 area of 439, acres of which 272 acres (62 

percent) currently are not treated by structural BMPs.  Treating all 272 acres (100 percent) of 

the currently untreated MS4 area with the most effective BMPs would achieve about 84 

percent of the reduction requirement needed to meet the WLA. 

 

All four subwatersheds combined would require over 10,000 structural facilities, with a 

construction cost of over $125 million and a 20-year O&M cost of almost $80 million. 
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Johnson Creek 
The only TMDL parameter in Johnson Creek that has not met its WLA is E. coli.  The total MS4 

area in Johnson Creek is 1,401 acres, of which 627 acres (45 percent) currently are not treated by 

structural BMPs.  The E. coli WLA could not be met even if the entire currently untreated MS4 

area were treated with the most effective structural BMPs that can be implemented (infiltration 

facilities assumed to infiltrate 100 percent of the water quality storm and about 90 percent of the 

total annual rainfall).    The E. coli load reduction achieved would be about 91 percent of the 

reduction needed to meet the WLA. 

 

Working toward achieving the E. coli WLA would require about 7,000 structural facilities, with 

an estimated construction cost of about $87 million and a 20-year O&M cost of over $54 million. 
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PART F: PUBLIC EDUCATION E FFECTIVENESS EVALUAT ION   

   
 

Permit Reference 
 

SCHEDULE A  

 

4.  Stormwater Management Plan Requirements 

     d. Education and Outreach 

         vi. Conduct or participate in an effectiveness evaluation to measure the success of public education 

activities during the term of this permit.  The effectiveness evaluation must focus on assessing 

changes in targeted behavior.  The results of the effectiveness evaluation must be used in the 

adaptive management of the education and outreach program, and reported to the Department no 

later than November 1, 2014.  

  

 

 

INTRODUCTION  

 

In 2013, the Oregon Association of Clean Water Agencies (ACWA) hired Davis, Hibbitts, & 

Midgall, Inc. (DHM Research) to evaluate 40 local, regional, and state surveys concerning public 

awareness and actions about pollution prevention and stormwater management and to 

consolidate the findings. The purpose was to establish a baseline of public understanding and 

reported behaviors, which the MS4 Phase I jurisdictions could use to help evaluate and 

adaptively manage their public education programs.   

  

The Oregon Department of Environmental Quality (DEQ) approved this approach to the public 

education effectiveness evaluation in July 2013: 

 

ACWA has solicited a proposal from DHM Research, based in Portland, Oregon, to provide this 

effectiveness evaluation for ACWA members (see DHM Research proposal dated 1/30/13).   

DEQ has reviewed this proposal, and the associated Request for Proposals, and believes that if 

the work product is conducted in a professional manner, that the DHM Research report will 

serve as a foundation for each MS4 Phase I permittee/co-permittee to take the results and report 

how that permittee/co-permittee will use the information to adaptively manage the education and 

outreach component of their individual Stormwater Management Plan Requirements. 

 

(Letter from Dennis Ades, Surface Water Program Manager, Water Quality Division, DEQ to 

Janet Gillaspie, ACWA, July 2, 2013). 
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REPORT FINDINGS  

 

The surveys evaluated by DHM and the resulting DHM report focus on personal behavior related 

to three categories of potential pollution sources: pet care, car washing, and lawn and home care.  

The report makes the following observations about these behaviors.  These results are a 

composite of local, regional, and statewide surveys, and some aspects may not apply to the City 

of Portland.    

 

¶ Pet Waste: Pet waste control outside of the home is a normative behavior, but pet waste 

control on private property is less common.    

 

¶ Car Washing: The majority of the residential populations wash their cars at home. However, 

urbanites use commercial car washes more frequently.   

 

¶ Lawn and Home Care:   

- As a whole, a majority of residents who conduct their own lawn care report using some 

form of pest management or fertilizer product.  Use of lawn products increases as 

household income rises.  Rural residents tend to engage in more high intensity lawn care 

activities and product use. About 20 percent of Oregonians report using moss control 

products on their roofs. 

 

- Dumping waste or household products into storm drains is not a normative behavior.  

Intended product use is typically adhered to, and recycling of unused products is 

common.   

 

- Only about half of septic tank owners conduct regular maintenance checks. 

 

The report also makes a number of recommendations, which are addressed in the ñConclusions 

and Adaptive Managementò section below.     

 

The complete DHM report can be found at    

http://www.oracwa.org/documents/ACWAStormwaterResearchReport2013_Final.pdf       

 

CITY OF PORTLAND PUBLIC EDUCATION PROGRAM  

 

This section describes the elements of Portlandôs public education program that address the 

above three categories.  Many of these program elements apply to several of the pollutant 

categories; Table F-1 shows this correlation.   

 

The City believes that an effective program also needs to promote overall public understanding 

of and involvement in watershed protection and stormwater management.  For that reason, 

general watershed education and stewardship activities (e.g., restoration projects, tree planting, 

green infrastructure) are also described below and included in the table. 

 

http://www.oracwa.org/documents/ACWAStormwaterResearchReport2013_Final.pdf
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In addition to education activities directed to the general public, the City targets pollution 

prevention education to businesses.  These activities are also described below and included in the 

table.  

 

Table F-1: City of Portland Public Education Program 

 

Program Element 
 

Pollution Prevention/Stormwater Management Category 
 

 Pet 

Waste 

Car 

Washing 

Lawn & 

Home 

Care 

Watershed 

Education/ 

Stewardship 

Business 

Pollution 

Prevention 

Clean Rivers Education Programs   

  

 

X X X X  

Community Stewardship Grants Program 

 

   X  

Watershed Education and Stewardship 

Activities  

 

   X  

Regional Coalition for Clean Rivers and 

Streams  

 

X X X   

Publications, Signage, Website 

 

X X X X  

Illegal Dumping  

 

X  X X  

Maintenance Inspection Program    

 

  X X  

Green Infrastructure Education/Stewardship 

 

  X X  

Onsite Sewage Disposal Systems 

 

  X   

Good Housekeeping BMP Fact Sheets 

 

    X 

Eco-logical Business Program 

 

 X X  X 

Sustainability at Work Program  

 

     X 

Columbia South Shore Education and Tech 

Assistance  

 

    X 
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GENERAL PUBLIC EDUCATION  

 

Clean Rivers Education Programs   

These hands-on programs provide water quality classroom and field science education programs 

for grades K through 12 within the City of Portland.  They teach students about the causes and 

effects of water pollution (including pesticides, herbicides, fertilizers, and household chemicals) 

and what individuals can do to protect rivers and streams.  They also provide community service 

projects (e.g., marking storm drain inlets with ñDump No Wasteò messages), teacher workshops, 

and curriculum resources.  During the current permit term to date (FY10-11 through 13-14), 

these programs have provided outreach to a total of approximately 68,000 students.   

 

Community Stewardship Grants Program 

This program provides up to $10,000 per project to citizens and organizations to encourage 

watershed protection.  Projects must promote citizen involvement in watershed stewardship and 

benefit the public.  During the current permit term, the program has awarded 52 grants totaling 

approximately $354,300. 

 

Watershed Education and Stewardship Activities  

Programs within each watershed include public education and stewardship focused on the 

specific needs of the watershed, including coordination and partnerships with watershed councils 

and other community groups.   During this permit term, there have been approximately 83,500 

participants involved in community events, workshops, stewardship projects, and restoration 

events.    

 

Regional Coalition for Clean Rivers and Streams  

The City of Portland participates in this group of agencies and municipalities in the 

Portland/Vancouver metro area dedicated to educating the public about the impacts of 

stormwater runoff.  The coalition develops an annual regionwide public awareness campaign that 

can reach more than 1.4 million people living in the four-county area.  Its website and other 

media include information about proper disposal of pet waste; vehicle care, washing, and oil; 

organic/chemical-free lawn care; composting; native plants; trees; household chemicals, and 

dumping.    

 

Publications, Signage, Website 

The City distributes a variety of educational and informational materials related to stormwater.  

Examples include water bill inserts, fact sheets, and informational signage for specific projects 

(e.g., ecoroofs, swales, stormwater demonstration projects) and pet waste pickup.  Information 

about a variety of topics is also provided included on the Cityôs website.     

  

Illegal Dumping 

Solid waste and recycling programs help prevent illegal dumping of solid and liquid wastes.  

These programs include curbside recycling, yard debris collection, and bulky waste collection.  

The City also offers education and outreach programs, such as the Master Recycler Program, to 

reduce waste and encourage recycling.  In addition, the City maintains a Spill Response Hotline 

(24 hours a day, 365 days a year) where members of the public can report spills, illegal dumping, 
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slicks, and other unknown discharges.  Staff response to spill incidents can include providing 

educational information to responsible parties. 

 

Maintenance Inspection Program (MIP)    

This program verifies that private stormwater management facilities are properly installed, 

operated, and maintained.  It includes providing technical assistance and education to site 

owners/operators to ensure that facilities are appropriately operated and maintained.  Each year, 

approximately 500 to 600 properties inspected, with approximately 1,000 to 1,200 associated 

facilities.    

 

Green Infrastructure Education & Stewardship  

The City provides information about green infrastructure on its website, in water/sewer bill 

inserts, and in other publications.  This includes education about the benefits of green 

infrastructure and opportunities to participate in green infrastructure projects, such as ecoroof 

projects, tree planting, the Clean River Rewards program for onsite stormwater management 

(currently with 35,813 participating ratepayers), and the Green Street Steward Program 

(currently with 50 volunteer Green Street Stewards who have adopted 105 green street facilities). 

 

Onsite Sewage Disposal Systems  

The Cityôs Bureau of Development Services (BDS) manages permits related to onsite sewage 

disposal systems, including decommission permits; onsite sewage permits; existing system 

evaluations; land use feasibility studies; sanitation permits; alteration permits; installation 

permits; repair permits; and holding tanks, pumper truck, and sand filtration system inspections.  

BDS also operates an enforcement hotline where the public can submit complaints about permit 

violations, including septic system issues.  BDS, Multnomah County, and DEQ provide 

information about onsite sewage system permitting, maintenance, and inspection on their 

websites.   

 

BUSINESS-RELATED EDUCATION  

 

Good Housekeeping BMP Fact Sheets 

To The City distributes good housekeeping BMP fact sheets to industrial and commercial 

facilities to encourage environmentally sound business practices.    

 

Eco-Logical Business Program 

This program certifies businesses that use environmentally responsible business practices, 

including automotive shops, car washes, and landscape service businesses.  

 

Sustainability at Work Program 

This program assists Portland businesses with resources and information to help them green their 

operations, including stormwater-related topics.  To date, 167 businesses have received 

Sustainability at Work certification. 
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Columbia South Shore Education and Technical Assistance  

The City provides education and technical assistance to businesses in the Columbia South Shore 

Well Field Wellhead Protection Area to help them implement best management practices and 

pollution prevention measures.    

 

CONCLUSIONS AND ADAPTIVE MANAGEMENT  

 

The City of Portland has had a robust public education program in place since the beginning of 

its first NPDES MS4 permit term in 1995.   As documented in the Stormwater Management Plan 

(SWMP) and annual reports, and as summarized above, the City employs a variety of strategies 

to educate and involve numerous audiences (e.g., school children, adults, businesses, 

neighborhood associations, watershed councils).  Information is provided in a variety of media 

(print and online), and hands-on opportunities are stressed.   

 

As documented in the Cityôs Adaptive Management Process (submitted to DEQ November 1, 

2011), the City conducts an annual process to determine if the stormwater program is 

implemented in accordance with the SWMP, determine if measurable goals are being met or 

progress is being made toward them (as applicable); and identify whether any program 

adjustments are needed.  During this permit term (the first permit term with measurable goals), 

the City has consistently met, and usually exceeded, its measurable goals for its public 

involvement BMP.  In addition, the City has conducted a more extensive adaptive management 

process to identify proposed program modifications as part of its two permit renewal packages to 

date, including the modification, addition, or removal of best management practices (BMPs) and 

associated measurable goals as needed.  

 

The DHM report includes makes a number of recommendations (again, on a statewide basis), as 

summarized in Table F-2.
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Table F-2: DHM Report Recommendations 

  

 

1. Link stormwater behaviors to the safety of children and pets, as appropriate. Consider mothers 

as messengers to target other females.                

 

2. Draw a connection between stormwater runoff and the quality and safety of drinking water. 

 

3. Provide alternatives to chemical products in messaging ï direct residents to safer and other 

effective alternatives.   

 

4. Connect messages about stormwater to fish and wildlife habitat.   

 

5. Link stormwater projects to not only improving water quality but also creating natural areas 

and green spaces.  

 

6. Inform residents about alternative products or services and how simple steps can make a 

difference. Provide easy resources, such as information on websites and through retailers.  

 

7. Convey how individual behaviors impact local rivers and streams (rather than general bodies 

of water).  

  

8. Be specific about the activity or preferred behavior, like picking up pet waste in the yard or 

reducing soapy water.  

 

9. Give simple and easy suggestions around behavior change. Partner with local community 

organizations, small businesses, and university experts as messengers and to offer incentive for 

preferred behavior.  

 

 

 

As part of this Public Education Effectiveness Evaluation, the City reviewed these 

recommendations and has determined that its comprehensive public education program addresses 

them through both the information it provides and how that information is conveyed.   

Examples of this are summarized below.  Additional details about the Cityôs activities are 

included in each annual report. 

 

¶ City informational materials include all of the recommended messages and approaches, 

through a variety of media. 

 

¶ The City partners with numerous community organizations and with Portland State 

University to involve residents in watershed education and stewardship projects.  

 

¶ Alternative products and services are promoted through educational materials, as well as 

through methods such as the Chinook Book (publicized by the City) and the Eco-logical 

Business Program.  
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¶ As a result of the Cityôs recycling program, spill response program, stormdrain stenciling 

program, and messaging, residents are aware of the consequences of illegal dumping and 

generally avoid behaviors that contribute to it.     

 

¶ The Clean Rivers Education Programs convey cause and effect and the significance of 

individual actions, and these messages are often carried home to other family members.  The 

programs are well received, with continuing requests from classroom teachers.   

 

¶ Watershed stewardship activities (e.g., the Community Stewardship Grants Program and 

watershed-specific restoration activities) are also well received, with positive feedback from 

participants and requests for continuing support.   

 

¶ The Regional Coalition for Clean Rivers and Streams conducts annual educational 

campaigns.  The City participates in the planning and implementation of these campaigns and 

can work with the other members to identify and focus on the most important message(s)ð

for example, the effects of stormwater pollution on rivers and streams and the role of 

individual actions. 

 

The City will continue to implement all elements of its education program during this permit 

term.  As part of its next permit renewal application, the City will include a comprehensive 

adaptive management process that will take into account both the results of this evaluation and 

additional sources of information (e.g., discussions with staff, consultation with other Phase I 

jurisdictions, public comment).   
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ACRONYMS 

 

 

BMP ï Best Management Practice 

DEQ ï Department of Environmental Quality 

EMS ï Environmental Management System 

FOG ï Fats, Oil, and Grease 

HAZWOPER ï Hazardous Waste Operations and Emergency Response 

IDDE ï Illicit Discharge Detection and Elimination 

IGA ï Intergovernmental Agreement 

IPM ï Integrated Pest Management 

MEP ï Maximum Extent Practicable 

MFM ï Marine Facilities Maintenance (Marineôs general maintenance group) 

MS4 ï Municipal Separate Storm Sewer System 

NOAA ï National Oceanic and Atmospheric Administration 

NPDES ï National Pollutant Discharge Elimination System 

PDX ï Portland International Airport 

PIC ï Portland International Center 

SPCC ï Spill Prevention Control and Countermeasure 

SWMP ï Stormwater Management Plan 

SWPCP ï Stormwater Pollution Control Plan 

TMDL ï Total Maximum Daily Load 

USB ï Urban Services Boundary 

USCG ï United States Coast Guard 
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1.0 INTRODUCTION  

 

The Oregon Department of Environmental Quality (DEQ) regulates stormwater runoff from Port 

of Portland (Port) property through the Municipal Separate Storm Sewer System Discharge 

Permit No. 101314 (MS4 permit) and other National Pollutant Discharge Elimination System 

(NPDES) stormwater permits, including the 1200-Z, 1200-COLS and 1200-CA permits.  This 

annual report describes activities specifically related to implementation of the Portôs MS4 

permit. 

 

The Port and City of Portland are co-permittees on MS4 permit #101314.  As required under 

Schedule B.5 of the permit, each co-permittee must submit an annual report.  This report 

documents activity from July 1, 2013 to June 30, 2014 related to the Portôs stormwater 

management efforts under the permit and associated December 28, 2012 Stormwater 

Management Plan (SWMP).  The report emphasizes efforts and activities associated with 

individual best management practices (BMPs) from the Portôs SWMP (as summarized in Section 

7.0).  Schedule B.5.a-i of the permit states the specific annual reporting requirements.  These 

requirements are addressed within the report as follows: 

1. Status of SWMP implementation: Section 7.1.1 through 7.1.8   

2. Status of the public education evaluation: Section 7.1.4  

3. Summary of the adaptive management process for FY2013:Section 8  

4. Proposed changes to the SWMP: Section 8  

5. Summary of stormwater program expenditures: Section 4.0  

6. Summary of monitoring results: *See Section IV Monitoring Compliance Report of the 

combined report.  Section 6.1 of this document explains the Portôs monitoring 

coordination with the City. 

7. Proposed changes to the monitoring plan: *See Section IV Monitoring Compliance 

Report of the combined report.  Section 6.1 of this report explains the Portôs monitoring 

coordination with the City. 

8. Summary describing Portôs Illicit Discharge Program: Section 7.1.1 

9. Overview of planning, land use changes, and new development: Section 2.1 

  

 

2.0   PORT OF PORTLAND PERMIT AREA AND RESPONSIBILITIES  

 

The Port of Portland owns approximately 5,505 acres within the City of Portland (City) Urban 

Services Boundary (USB).  Port property is divided into three primary Business Lines under the 

Operations Division: 1) Aviation, 2) Marine, and 3) Industrial Development.  Within the City 

USB, the Aviation Business Line consists of Portland International Airport (PDX), the Marine 

Business Line includes Marine Terminals 2, 4, 5 and 6, and the Industrial Development Business 

Line consists of the following industrial parks: Swan Island, Mocks Landing, Rivergate, Cascade 

Station, and Portland International Center (PIC).  Figure 1-1 (pg. 2) shows the Portôs permit area, 

breaking out leased property and facilities with Industrial Stormwater General Permits.  
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Figure 1-1 Port of Portland MS4 Permit Area Figure 1 Port of Portland MS4 Permit Boundary Area 
























































