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Introduction 
This stormwater management plan (SWMP) has been prepared for the Woodburn Interchange and 
Transit Facility in Woodburn, Oregon according to the Stormwater Management Plan Submission 
Guidelines for Removal/Fill Permit Applications Which Involve Impervious Surfaces (State of 
Oregon DEQ, 2005). A Stormwater Management Plan Checklist is found in Appendix A.  

The project will require reconstruction of the interchange at the junction of I-5 and OR 214 and OR 
219 to a partial cloverleaf-A (loop ramps in advance of the overcrossing structure of I-5) and widen 
OR 214 and OR 219 equally or northerly of the existing centerline, depending on the segment. The 
project widens the overcrossing structure to the north. The Transit facility includes a bus “loop”, 
which will begin and end on the new Evergreen Road right-of-way. The design alignment along OR 
214 east of the Woodburn Interchange is addressed using the following principles: 

• Public support for widening north of the existing centerline west of Evergreen Road. 

• Shift the alignment towards an equal widening on both sides of the existing centerline, as is 
practical and feasible, between Evergreen Road and Cascade Drive. 

• Between Evergreen Road and Cascade Drive, particular attention should be given to minimizing 
impacts, as is practical and feasible, to the property currently occupied by Kentucky Fried 
Chicken and to the Senior Estates properties adjacent to Oregon 214. 

• East of Cascade Drive, particular attention should be given to providing as much space as is 
practical and feasible between the medical offices at the southeast corner of Oregon 214 and 
Cascade Drive and the back of the sidewalk running along the south side of Oregon 214. 

The Recommended Interchange Alternative includes new 6-foot sidewalks with an additional 6-foot 
wide landscaped buffer between the sidewalk and the curb. A bicycle lane is provided in each 
direction along OR 214 and OR 219. A raised median is added, and modifications to access to city 
streets would be made at Oregon Way, Evergreen Road, and Lawson Avenue. Further, the project 
alternative provides dedicated turning lanes onto local streets at key intersections with OR 214, 
along with local street improvements along Old Arney Road (MP 36.63), Lawson Avenue (MP 
36.95), Evergreen Road (MP 37.02), Oregon Way/Country Club Road (MP 37.14), and Cascade 
Drive (MP 37.27). 

As a potential add-on, an access option is included that would acquire an additional 60-foot wide 
strip of right–of-way (ROW) and a 50-foot wide strip of easement. The 60-foot ROW purchase 
would be acquired south of OR 214, extending west from Lawson Avenue. The 50-foot public road 
easement would be acquired south of OR 214, extending east from Evergreen Road to the Dairy 
Queen property. These options will be addressed in conjunction with ROW negotiations. 
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To support multi-modal use, the project includes a new transit park and ride facility in the northeast 
quadrant of the interchange at the intersection of OR 214 and Evergreen Road, and an extension of 
Evergreen Road north of OR 214 to Country Club Court. The transit site, located north of OR 214 
and between the extended Evergreen Road and I-5 northbound on-ramp, will facilitate alternative 
mode (bus) travel at the interchange. The Evergreen Road extension will provide alternative access 
to adjacent properties during and after construction. 

Per discussion with ODOT staff, it is anticipated that construction staging areas will be located 
within the project footprint. See Figure 1 for a Project Vicinity Map. 

 
Figure 1: Project Vicinity Map 

Purpose  
The project area has served the City of Woodburn with various commercial operations including the 
Village Inn, Holiday Inn, Palm Arbor Homes, retail stores, and a gas station. The design of the 
project is to be compatible with the Recommended Interchange Alternative in the Final Woodburn 
Interchange Area Management Plan (ODOT 2006). This SWMP includes descriptions of likely 
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pollutants of concern, soil and climate conditions, impaired waterway concerns and physical 
constraints, and their effects on the choice of Best Management Practices (BMPs) to be 
implemented in conjunction with this project. 

Design Standards 
The design requirements for stormwater management for the project will consider all applicable 
regulations from various jurisdictions and utilize the most stringent requirements. The design of 
post-construction stormwater management Best Management Practices (BMPs) for this project shall 
consider the following documents:  

• City of Woodburn Standard Technical Specifications and Standard Construction Details 
(Current Version).  

• NOAA National Marine Fisheries Service (NOAA Fisheries). 2003. HCD Stormwater Online 
Guidance. Northwest Region. 

• ODOT Technical Bulletins and Guidance Manuals. 

• Geo-Environmental Bulletin “Stormwater Management” (ODOT 2009). 

• Stormwater Treatment Program – BMP Selection Tool (ODOT 2008b). 

• Hydraulics Manual (ODOT 2006).  

• SLOPES IV Handbook (ODOT 2008a). 

Additionally, previous assessments performed for the interchange and region were evaluated and 
considered for this report including: 

• Otak, 2009. Available Conveyance Capacity Analysis. September 24, 2009. 

• CH2M Hill, 2004. Final Report Woodburn Interchange Project Hydrology and Water Quality 
Technical Report Prepared for Oregon Department of Transportation. March 2004. 

• City of Woodburn, 2002. Storm Drainage Master Plan. June 20, 2002.City of Woodburn, 2006. 
Draft Public Facilities Plan. May, 2005.Merseth, 1994. City of Woodburn Senecal Creek East 
Tributary Capacity Analysis. March 1994. 

This project will implement design criteria that reflect the requirements associated with ODOT’s 
NPDES Permit, Endangered Species Act (ESA), and DEQ’s Total Maximum Daily Load (TMDL) 
Program. The design will be consistent with SLOPES IV standards (ODOT, 2008a) 

 Control  
Both the City of Woodburn and ODOT provide flow control or water quantity standards. The City 
of Woodburn’s standards are stated in their Storm Drainage Master Plan (City of Woodburn, 2002) 
while ODOT’s requirements are discussed in the technical bulletin: Stormwater Management 
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Program (ODOT 2009). The City has agreed to accept ODOT flow control standards so long as 
they offer a solution that meets both the City’s and ODOT's needs (Liljequeist 2009).  

Although the City’s Stormwater Drainage Plan (City of Woodburn 2002) states that detention is not 
required for new developments in the Interchange’s northeast quadrant., this project comes under 
ODOT requirements for detention (ODOT 2008c). The technical report ‘Available Conveyance 
Capacity Analysis’ confirms that there is sufficient capacity within the existing 48-inch line if no 
detention is provided for the northeast quadrant. (Otak 2009) Additional analysis of conveyance 
capacity is included in this report as part of the project’s stormwater analysis. 

Water Quality Treatment 
As specified under ODOT stormwater regulations, water quality treatment is required for runoff 
from all Contributing Impervious Area (CIA) for the water quality design storm. The water quality 
design storm for the project site, located in ODOT Region 2, is defined to be 50 percent of the 2-
year, 24-hour storm event (ODOT 2009). The water quality design storm is then 1.14 inches (50% x 
2.29 inches) (ODOT 2012). 

Pollutants of Concern 
This project meets the categories of ‘Commercial & Residential Development’ and ‘Road & Bridge 
Work’ from the DEQ Stormwater Management Plan Submission Guidelines (ODEQ 2008). Target 
pollutants have been identified based on these categories. A National Marine Fisheries Service 
(NMFS) consultation has not yet been initiated, and additional target pollutants and treatment levels 
may result due to environmental permitting for potential impacts to downstream waters and Section 
404 permitting. Target pollutants for the transit facility and its associated roadways include: 

• Sediment/Particulates (suspended solids), 

• Oil, grease and other petroleum products, 

• Polycyclic Aromatic Hydrocarbons (PAH), 

• Metals, 

• Nutrients, and 

• Pesticides. 

It is likely that the urban setting and the application of City of Woodburn and ODOT management 
practices will minimize the opportunities for nutrients and pesticides to be likely pollutants of 
concern. 

NPDES and Status of Receiving Water 
The proposed stormwater facilities will discharge into either the ODOT or City of Woodburn storm 
system. The NPDES (National Pollutant Discharge Elimination System) permit program is a 
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requirement of the United States Clean Water Act to regulate the discharge of pollutant 
contaminated water to U.S. waters. The following items need to be considered when determining the 
“Level of Plan Detail” (ODOT 2008a) to meet NPDES requirements:  

• The boundaries for the Area of Potential Impact (API) are shown on Figure 1.  

• The Contributing Impervious Area (CIA) under proposed conditions is equal to 16.1 acres with 
a smaller increase in impervious area. The project would create 0.6 acres of additional 
impervious surface area in the Mill Creek subbasin and a net increase of 6.8 acres of impervious 
surface area in the Senecal Creek Basin. 

• The City of Woodburn does not hold a Municipal Separate Storm Sewer System (MS4) NPDES 
Permit. 

• ODOT has an MS4 permit for all of its projects. 

The Area of Potential Impact (API) is located in the Molalla-Pudding Watershed within the 
Willamette Basin (ODEQ 2008b). The API, having a total area of approximately 143 acres, lies 
within three surface water subbasins: Senecal Creek, the Senecal Creek East Tributary (East Senecal 
Creek) and Goose Creek, a tributary to Mill Creek (Woodburn 2002). Senecal Creek and the East 
Senecal Creek flow to the north in alignments roughly parallel to I-5. The basins occupied by the I-5 
Interchange, the Park and Ride and Evergreen Road, and part of OR 214 flow to the East Senecal 
Creek and then north to join the flows in Senecal Creek. Western portions of Oregon Highway 219 
drain to the west and discharge to the main branch of Senecal Creek. Eastern portions of OR 214 
drain to Goose Creek which outlets to Mill Creek after flowing for less than a mile. Both Mill Creek 
and the Senecal Creek discharge into the Pudding River. Outfall locations to each of the streams are 
shown in Figure 2. 

In December 2008, DEQ issued TMDLs for the Molalla-Pudding Subbasin. TMDLs identified for 
Senecal Creek include temperature and bacteria (ODEQ 2008). Several pesticides are currently being 
considered for TMDLs for Senecal Creek. The TMDLs for Senecal Creek will not require specific 
treatment objectives for the project). Mill Creek attains all water quality criteria and is not listed. 

Appendix C summarizes the 2010 water quality status for Mill Creek and Senecal Creek. The 
information is available at the following site to determine the stream status from the Water Quality 
Assessment Database. http://www.deq.state.or.us/wq/assessment/rpt2010/search.asp#db 

The project site is not located within any of Oregon’s groundwater management areas according to 
DEQ’s website (http://www.deq.state.or.us/wq/groundwater/groundwater.htm) (ODEQ 2009).  
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Site Variables 
Soil Type 
The Natural Resources Conservation Service (NRCS) was referenced to determine soil types and 
hydrologic soil groups for the site (NRCS, 2010). Soils information is included in Appendix D Amity 
silt loam, Bashaw clay; Concord silt loam, Dayton silt loam, and Woodburn silt loam were all 
identified within the area of interest. Most of the acreage is classified as Hydrologic Soil Group C, 
which has low infiltration rates when thoroughly wetted and consists chiefly of soils with a layer that 
impedes downward movement of water and soil with a moderately fine to fine texture. (USDA 
2008) Soils located along drainage ways are generally classified as being Hydrologic Soil Group D 
which has a very low infiltration rate. None of the soils is a good candidate to support direct 
infiltration to subsoils. Underdrains would need to be provided for any infiltration BMP. 

Climate 
The climate of Woodburn is mild, with wet winters and warm, dry summers. The average January 
temperature is 43 degrees, while the average July temperature is 65 degrees. Precipitation varies from 
an average of 6.9 inches in January to 0.03 inches in July, with an average annual rainfall of 41 
inches. ODOT designers used a GIS precipitation viewer to determine appropriate precipitation 
depths for 24-hr storm events with return periods of 2-, 10-, 25-, 50-, and 100-years. Precipitation 
depths are shown in Table 1 (ODOT 2012). 

Table 1: Precipitation Depths for 24-Hour Storms 

Return Period (years) 2 10 25 50 100 

Precipitation Depth (inches) 2.29 3.10 3.61 4.02 4.42 

 
Constraints 
Downstream Discharge 
The project area currently discharges into storm drains within OR 214, within OR 219 or various 
culverts under I-5. See Figures 4.0 through 4.4 for the Existing Drainage Plan.  

Much of the project area draining to the East Senecal Creek is part of a larger drainage basin of 
approximately 65 acres to be directed and conveyed by an existing, but unused, 48-inch storm line. 
The history and purpose for this storm line was evaluated further and was determined to be an 
existing ‘dry line’ (currently receiving no flow) and believed to be an ODOT system. Although no 
ODOT documentation was found concerning this dry line, it was believed to have been installed 
during previous work for the I-5/OR 214 Interchange. Due to this project and findings, ODOT 
initiated an interagency agreement with the City of Woodburn concerning the shared use of this 48-
inch storm line. Additionally, an existing condition and conveyance analysis was performed by 
ODOT to adequately allocate the maximum flows that can be conveyed by this 48-inch storm line. 
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As part of the storm design for the project area, conveyance layout and sizing will need to account 
for the future flows anticipated from the larger basin and the understandings within the 
intergovernmental agreement.  

The proposed connection to the existing 48-inch line is a manhole near the southwestern corner of 
the proposed Park and Ride facility within the ODOT I-5 ROW.  

Outlet Control by Tailwater Surface Elevations 
The area surrounding the project site is relatively flat and is prone to high water conditions. The 
choice of water quality treatment facilities and the depth of detention facilities are to be controlled 
by the tailwater elevations in the receiving streams, i.e., Senecal Creek, East Senecal Creek and 
Goose Creek. These water surface elevations are being checked during the design process to ensure 
correct operation of the facilities. 

Soil Conditions 
The site’s soil and groundwater conditions will limit the choice of potential stormwater treatment 
BMPs. Data collected for the ODOT I-5/Woodburn Interchange project showed that the ground 
water is within 0.5 to 3.0 feet of the ground surface in the wet season (CH2M Hill 2003). In 
addition, the soils are classified as hydrologic soil groups C and D and have a relatively low 
infiltration rates. These features will limit the options for infiltrating drainage water from Low 
Impact Development (LID) techniques. 

Wetlands 
Several wetlands are located within the project limits, specifically near the mid-portion of Evergreen 
Road extension. Delineation of these wetlands is complete and mitigation has been proposed 
(Mason, Bruce and Girard, 2012).  

Utilities 
With the majority of the project site already developed, many potential utility conflicts may pose 
design challenges including existing storm, sanitary, and water. The extension of storm drain lines 
across the Transit Facility will need to consider an existing sanitary sewer that crosses the transit site 
(north to south) and serves several of the adjacent parcels.  

Utility adjustments will be necessary to accommodate detention facilities to be located within the OR 
219 ROW on the west end of the project. 

Other 
Land ownership also contributes to project constraints. For example, the proposed Transit Facility is 
owned by ODOT; however, the City of Woodburn is the agency that will perform all maintenance. 
Water quality and flow control systems will need to be designed to meet the requirements of each 
jurisdiction where applicable. The selection of treatment BMPs will need to consider the preferences 
of each agency in regards to maintenance and desire of certain BMPs. 
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BMP Facilities 
Preferred Treatment BMPs 
The Preferred BMPs for the Project were selected from ODOT’s BMP Selection Tool (ODOT 
2008b). Generally, the BMP Selection Tool uses metrics and ratings for treatment suitability 
(effectiveness) for pollutants of concern, site suitability and physical constraints, maintenance needs 
and constraints, and costs. This process documents the decision-making process for selecting among 
a suite of potential BMPs for a project. The BMP Selection Tool prioritizes the use of “preferred” 
BMPs which include infiltration-focused technologies and those BMPs that have a soil-amendment 
feature. Finally, the BMP Selection Tool uses “primary treatment mechanisms” rather than removal 
efficiency data reported for specific BMPs to determine whether a particular BMP provides 
treatment for the pollutants of concern (ODOT 2008, ODOT 2009).  

ODOT encourages project teams to use LID BMPs, when feasible, to reduce the volume of 
stormwater runoff produced from roads and bridges and to use BMPs categorized as “preferred” 
(ODOT 2009). LID BMPs are stormwater approaches that utilize vegetation and infiltration to 
reduce the rate and volume of runoff, filter out pollutants, facilitate infiltration and encourage 
evapotranspiration of stormwater. Table 2 summarizes some Preferred BMPs that meet project 
objectives. 

Table 2: Preferred BMPs for Water Quality Treatment 

BMP Name 

Primary Treatment 

Mechanism(s) 

Treatment 

Suitability and 

Effectiveness 

Site Suitability and 

Physical Constraints 

Maintenance 

Requirements 

Oil Control Facilities Density Separation Good for Oil 
Good for urban 
environment, low 
traffic roadways 

Medium 
Maintenance 
 

Bioretention Basin 

Hydrologic 
attenuation, sorption, 
filtration, uptake, 
storage, microbial 
transformation 

Good for site’s 
target pollutants 
except oil 

Good for high 
infiltration rates and 
well drained soils 

Low to 
Medium 
Maintenance 
 

Bioslope 
Hydrologic 
attenuation, sorption, 
filtration 

Good for site’s 
target pollutants 
except oil. 

Minimum slope 
requirements not 
met within Project 
Limits 

To be 
Determined 
 

Grass Swale  
(soil amended) Sorption, filtration 

Good for site’s 
target pollutants 
except oil, 
nutrients and 
PAH 

Good BMP 
implemented with 
landscaping, 
potential safety 
hazards due to drop 

Low 
Maintenance 
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Table 2: Preferred BMPs for Water Quality Treatment 

BMP Name 

Primary Treatment 

Mechanism(s) 

Treatment 

Suitability and 

Effectiveness 

Site Suitability and 

Physical Constraints 

Maintenance 

Requirements 

Water quality treatment 
unit (e.g., StormFilter or 
Filterra)1 

Sorption, filtration, 
uptake, storage 

Good for site’s 
target pollutants 
except oil 

Good for urban 
environment, head 
requirements can be 
less than other 
BMPs 

Medium 
Maintenance 

 
Selection 
Evergreen Road and Woodburn Transit Facility to East Senecal Creek 
The selection of the treatment BMPs considered the ODOT and City portions of the Project site. 
These included the City’s proposed right-of-way (Evergreen Road, North Access Road, South 
Access Road, and West Access Road) and ODOT’s Woodburn Transit Facility site. Future 
ownership, maintenance, agency considerations, and physical constraints dictated the decision to 
consider the two areas separately. The entire project site is located on relatively flat sites, but the City 
is constrained by the relatively narrow right-of-way and the need to incorporate travel lanes and 
sidewalks.  

A water quality swale with improved soil and an underdrain is proposed for the ODOT transit 
facility. As shown in Table 3, an ideal site would have a high infiltration rate for the underlying soil. 
Lacking a high infiltration rate for the site’s underlying soils, the design will include an underdrain to 
collect and convey water to the pipeline system draining to a proposed pond to be located west of 
the parking facility. A water quality swale meets the preferred BMP criteria.  

The City’s streets are constrained by the width of the right-of-way and by the need to provide travel 
lanes and sidewalks. A bioretention treatment basin within a landscaped area between the curbs and 
sidewalks on both sides of Evergreen Road was evaluated, but was eliminated from consideration 
because of space constraints and has been replaced with a structural underground treatment BMP. 
While the City was interested in installing a bioretention facility, the urban demands for a wider 
sidewalk and concerns about City maintenance convinced designers to install a structural BMP 
below ground with minimal impact to the streetscape. This BMP, although relatively expensive in 
terms of capital investment and maintenance costs, fits the site constraints and meets the treatment 
objectives. Its design is controlled by water quality flowrate and pedestrian access constraints. 

                                                 
 
1 StormFilter® manufactured by Contech Stormwater Solutions, Inc. and Filterra manufactured by Americast Filterra. 
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Several types of water quality structures were considered for North Evergreen Road and for the 
access roads including StormFilter® (Contech Construction Products, Inc.), CDS (Contech 
Construction Products, Inc.), and Filterra (Americast Filterra, Inc.). Each facility was evaluated for 
its ability to meet project goals and City needs. Early in the review process, the City of Woodburn 
expressed their aversion to the use of StormFilter® due to the ongoing maintenance requirements of 
replacing cartridges. The CDS unit was not considered to be an adequate BMP for removing finer 
sediment particulates and dissolved metals including copper. 

Both the Filterra and Stormfilter® units have received the General Use Level Designation (GULD) 
from the Washington Department of Ecology (WDOE) as they provide a filtration process for 
treatment through media. The StormFilter® units have been used on other projects that required 
ESA Consultation and have analytical results document the removal of copper. In 2009, the 
Washington State Department of Ecology (DOE) approved the Filterra® Bioretention System for 
General Use Level Designation (GULD) for TSS, oil and grease, and enhanced dissolved metals. 
The Washington study listed findings of fact for test sites as follows: TSS removal was greater than 
80 percent for concentrations greater than 20mg/l, dissolved zinc removal greater than 54 percent, 
dissolved copper removal >40 percent, total petroleum hydrocarbon removal 93 percent, and 
infiltration rates up to 133 in/hr. 

The Filterra units reportedly have high removal efficiencies for many urban type pollutants such as 
petroleum, heavy metals, phosphorus, nitrogen, TSS, and bacteria. Filterra units are similar in 
concept to bioretention in its function and applications, with the major advantage that Filterra has 
been optimized for treating large runoff volumes and removing high pollutant loads.  

I-5 Interchange and OR 214 Draining to East Senecal Creek 
Runoff from these areas will be treated in three biofiltration swales. One of these swales will be 
located in the bottom of the OR 214 pond. Facilities will take advantage of the open areas adjacent 
to interchange roadway approaches. 

OR 219 West to Senecal Creek 
Runoff from this drainage area will be treated using water quality treatment units similar to the 
Filterra or StormFilter® systems. The design is limited by right-of-way constraints along OR 219 
roadway. 

OR 214 East to Goose Creek 
Runoff from most of this drainage area will be treated by a swale located in the bottom of the 
Goose Creek pond. The area at the far eastern end of the basin will be treated with water quality 
treatment units similar to the Filterra or StormFilter® systems. 
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Operation and Maintenance 
Summary of Operation and Maintenance 
The project extends over two separate ownerships, City of Woodburn and ODOT. The City of 
Woodburn will be responsible for operation and maintenance of all portions of the project including 
the Evergreen Road Extension, the North Access Road, South Access Road, West Access Road, and 
the Transit Facility. The following discussion summarizes the stormwater BMP operation and 
maintenance plan for each portion of the project. The recommended Operations and Maintenance 
(O&M) Plan for the proposed treatment BMPs is provided in Appendix H. 

Operation 
Evergreen Road Extension  
The Evergreen Road Extension will include curbs and gutters to convey stormwater runoff. The 
road was designed with a proposed crown of 2 percent with variance towards the north and south 
ends to catch existing grades. The runoff on Evergreen Road will shed towards the intersection of 
Evergreen Road and South Access Road due to a sag in the road profile. The storm system connects 
into the proposed mainline that crosses the Woodburn Transit Facility before tying into the existing 
48-inch line located west of the Transit Facility.  

Water quality treatment will be obtained by conveying flows to water quality treatment units similar 
in principle to Filterra units where water can infiltrate through growing media to a perforated 
underdrain pipe. The project requires multiple units for treatment of runoff from Evergreen Road. 
Nearby catch basins will serve as the high flow bypass during storm events that exceed the water 
quality event and the capacity of the unit.  

The units require the planting of a tree or shrub as part of the BMP. A plant list based on needs 
including size and climate should be requested from manufacturers. A smaller tree or shrub may be 
desired to obtain the necessary site distance required at intersections and to match the size of the soil 
volume. A drought tolerant tree or shrub may be required dependent on the availability of irrigation. 
Most manufacturers advise that irrigation be provided for the duration of the dry months. Typically, 
units include the placement of a drip irrigation line through one of the three precast conduit holes in 
each side of the box. The units may include a maintenance agreement as part of the purchase. 
Maintenance after this point can either be extended through a maintenance agreement or by the City 
of Woodburn.  

Access Road  
The runoff from North Access Road drains towards the intersection of North Access Road and 
Evergreen Road. The runoff from the South Access Road is directed towards the sag in Evergreen 
Road. Catch basins are proposed near the intersections of Evergreen Road. Drainage is then 
conveyed into the storm system that connects to the proposed mainline that crosses the Woodburn 
Transit Facility before outletting to the OR 214 Pond located west of the Transit Facility. The West 
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Access Road drains south towards the cul-de-sac at the intersection of the West Access Road and 
South Access Road.  

Water quality treatment of the runoff from North Access Road will be provided by more of the 
water quality treatment units. The West Access Road will also use these water quality units with 
special attention collecting and conveying water from the complex grading in the cul-de-sac. Nearby 
catch basins will serve as the high flow bypass for the units during storm events that exceed the 
water quality event and the capacity of the unit.  

Water quality treatment of the South Access Road requires a different management approach due to 
buses parking along the road. There is potential for fluids to leak onto the paved surface from the 
buses and contaminate the stormwater from this area. These contaminants may contain oil, grease, 
heavy metals, petroleum and diesel. Both the catch basins at the east and west end of South Access 
Road will be trapped (Lynch style) in catch basins to restrict the pollutants from entering the storm 
sewer. The sump in a catch basin captures settleable solids under low flow conditions.  

According to information obtained from EPA and reported by ODEQ, catch basins excel at 
removing particles greater than 0.04 inches (approximately 1mm in diameter). They are not designed 
to remove total suspended solids (TSS) or soluble pollutants. There is limited data on the 
effectiveness of “Lynch style” standard catch basins to capture TSS. Several studies indicate TSS 
may be reduced by about 20 percent in some catch basins (ODEQ 2005).   

Woodburn Park and Ride  
The Woodburn Transit facility will include curbs and gutters along the parking limits. Runoff will be 
directed towards two bioretention swales located in the center of the parking lot. These facilities will 
provide water quality treatment through filtration within the growing media and discharge into a 
perforated pipe. Overflow catch basins will be provided at each end of the basins to accommodate 
flows higher than the water quality design flow. Outlet pipes will connect to pipes connected to the 
proposed mainline that crosses the Woodburn Park and Ride Facility.  

OR 219 Widening  
The OR 219 roadway widening will include curbs and gutters to convey stormwater runoff. The 
road was designed with a proposed crown of 2 percent, with variance towards the north and south 
ends to catch existing grades.  

Water quality treatment will be obtained by conveying flows to multiple water quality treatment units 
similar to Filterra units. Nearby catch basins will serve as the high flow bypass for the units during 
storm events that exceed the water quality event and the capacity of the unit. Water will outlet to 
drain lines conveying flow to an underground detention vault. 
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OR 214 Widening  
The OR 214 roadway east of the I-5 interchange will include widening of the road with installation 
of curbs and gutters to convey stormwater runoff. The road is designed with a proposed crown of 2 
percent, with variance towards the north and south ends to catch existing grades.  

Water quality treatment for most of the onsite and offsite area draining to the collection system will 
be obtained by conveying flows to a detention pond with a biofiltration swale constructed in its 
bottom. Some of the area at the east end of the project cannot be collected and conveyed to the 
Goose Creek Pond. That water will be treated in water quality treatment units similar to the Filterra 
system. Water will outlet to drain lines conveying the flow to storm drain lines, which ultimately 
drain to Goose Creek at the location shown on Figures 5.0 to 5.4.  

Hydrology and Hydraulics 
Water Quality Treatment 
The required area for water quality treatment is equal ODOT’s contributing impervious area (CIA). 
Table 3 shows the CIA for various portions of the project. The ODOT criteria for water quality 
treatment specify that all ODOT property and public properties draining to the project must be 
treated. For the Woodburn project, much of the drainage area includes private property that does 
not need to be treated using the project’s water quality treatment facilities. Due to the site’s flat 
topography and the additional complexity of adding flow splitters to the conveyance system, all 
water including that from privately owned lots is conveyed to the water quality treatment systems. In 
some cases, the swales receiving these large flows may operate outside the generally accepted criteria 
for minimum length and maximum flow depth. Table 3 shows both the CIA and the larger areas 
actually draining to each treatment facility. 

Table 3: Contributing Impervious Areas and Off-Site Areas 

Area Description 

Contributing 

Impervious Area 

(CIA) 

(acres) 

Actual Impervious 

Area Draining to 

Treatment System 

(acres) 
Woodburn Transit Facility, Evergreen Road and 
Access Roads Draining to East Senecal Creek 4.98 4.98 

OR 214 to East Senecal Creek (OS3 – minus 
Park and Ride) 0.00 26.27 

OR 214 to Goose Creek 11.18 11.18 

OR 219 to East Senecal Creek 2.13 2.13 
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Table 3: Contributing Impervious Areas and Off-Site Areas 

Area Description 

Contributing 

Impervious Area 

(CIA) 

(acres) 

Actual Impervious 

Area Draining to 

Treatment System 

(acres) 

HSC WB to East Senecal Creek  1.64 1.64 

UD 214 to East Senecal Creek (undetained) 3.84 3.84 

NB Ramp to East Senecal Creek 2.46 2.46 

OR 214 East PD to Goose Creek Pond 1.84 1.84 

OR 214 East GC to Goose Creek 0.00 0.34 

Total Impervious  28.07 54.68 

 
Runoff was estimated for the total area that would be effectively conveyed to the water quality units. 
Runoff from some of these areas may have been previously treated, but was included when sizing 
the water quality facilities since flow splitters were not provided to split “treated water” from 
“untreated water”. The water quality treatment volume and flow rate were determined by applying 
the Santa Barbara Urban Hydrograph (SBUH) method as implemented in HydroCAD with the 24-
hour water quality precipitation depth of 1.14 inches which is equal to 50 percent of the 2-year, 24-
hour depth. 

Two types of areas did not require water quality treatment prior to water flowing to ponds or 
biofiltration swales. First, private properties contributing water to the conveyance system were 
assumed to provide water quality treatment for their drainage water. In addition, the transit facility 
and the extension of Evergreen Road provided water quality treatment. The project was not 
obligated to treat those types of drainage water but sometimes did so to simplify the conveyance 
system.  

Table 4 shows the drainage areas and water quality design flows for each of the treatment areas. 
Flow calculations are shown in Appendix F. Biofiltration swales were sized using a 0.5 feet 
maximum design depth and a 9-minute residence time in each swale. Dimensions of biofiltration 
swales are shown in Table 5 with water quality design calculations shown in Appendices G.1 and 
G.2.  
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Table 4: Areas, Flows, and Volumes for Water Quality Facilities 

 

Total 

Area 

(Acres) 

Percent 

Imperviou

s 

WQ Flow 

(cfs) 

WQ Volume 

(cu. ft) 

OR 214 Pond Swale (ESC) 43.2 92.9 8.32 2.728 

Park and Ride West Swale (Subbasin 
PR_APR4) (ESC) 0.96 100.0 0.14 0.052 

Park and Ride East Swale (Subbasin 
PR_APR3) (ESC) 1.00 100.0 0.15 0.054 

Evergreen Road and Access Roads to 
Proprietary Treatment (ESC) 3.02 100.0 0.45 0.165 

NB Gore Swale – Offsite and Onsite 
(ESC) 10.73 100.0 2.60 0.829 

SB Gore Swale - Onsite (ESC) 4.20 100.0 1.02 0.325 

OR 219 Vault - Onsite (SC) 2.13 100.0 0.52 0.165 

Goose Creek Pond - Onsite and Offsite 
(GC) 10.11 83.6 1.39 0.493 

Goose Creek without Detention – OS2 + 
HS2 (GC) 3.27 83.4 0.47 0.163 

 
 

Table 5: Water Quality Facility Dimensions 

Description of Swale 

Bottom 

Width 

(ft) 

Flow 

Depth 

WQ 

(ft) 

Minimum 

Swale 

Length 

(ft) 

Longitudinal 

Slope  

(ft/ft) 

OR 214 Pond Swale (ESC) 30 0.75 180 0.005 

Park and Ride West Swale (Subbasin PR_APR4) (ESC) 4 0.23 203 0.000 

Park and Ride East Swale (Subbasin PR_APR3) (ESC) 4 0.34 239 0.000 

NB Gore Swale (ESC) 18 0.50 137 0.005 

SB Gore Swale (ESC) 10 0.40 115 0.005 

Goose Creek Pond 20 0.28 123 0.005 
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Biofiltration Swales 
The biofiltration swales were sized using 6-inch maximum flow depth, 1-foot per second maximum 
flow velocity and 9-minute residence time. See Appendix F for flow calculations and Appendix G.1 
for water quality calculations for the biofiltration swales.  

Bioretention Swales 
The bioretention swales for the Transit Facility were sized to allow all of the water quality flow to 
pass through the soil media and underdrain. The swale is able to store and convey the 25-year flow 
through the soil, the underdrain and the overflow riser before the water level rises to the elevation of 
the parking lot surface. See Appendix G.2 for water quality calculations for the bioretention swales.  

Water Quality Treatment Units 
Each water quality treatment unit similar to those in the Filterra system will be designed in 
consultation with manufacturers. The locations of the units will be based on the proposed road 
profile and treatment capability. See Figures 5.0 through 5.4 in Appendix B for generalized locations 
for water quality treatment units. 

Flow Control 
ODOT summarizes its detention and flow control requirements on its website Stormwater 
Management Program - Flow Control Design Storm dated October 22 2008. 
http://www.oregon.gov/ODOT/HWY/GEOENVIRONMENTAL/storm_management_progra
m_flow_control.shtml 

Flow control is necessary when the receiving water is a large river, lake, reservoir, or estuary, or 
when the increase in discharge to surface waters is less than 0.5 cfs for the 10-year, 24-hour storm. 
With runoff increasing by more than 0.25 cfs to each of the relatively small receiving streams, this 
project will require detention and flow control.   

The criteria for flow control for channel protection is to maintain the duration and frequency of 
discharges from the project for flows resulting from a range of flow control design storms. The 
Lower Discharge Endpoint equals 42 percent of the 2-year, 24-hour event while the Upper 
Discharge Endpoint is either the channel bank overtopping event or the 10-year, 24-hour event. The 
choice is determined by the degree of incision by the stream channel: 

For minimally incised streams, use the channel bank overtopping event. Minimal incision occurs 
when the width of flooded area is greater than 2.2 times the channel top width when water rises to 
the bank-full condition.  

For incised streams, use the 10-year, 24-hour storm event. When incised, the width of flooded area 
is less than 2.2 times the channel top width when stream is bank-full. As these criteria indicate, an 
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incised stream has a channel whose width is a relatively small part of the total floodplain. For this 
interchange project, all three receiving streams can be considered to be incised with design criteria 
shown at the following URL.  

ftp://ftp.odot.state.or.us/techserv/Geo-
Environmental/Stormwater%20Team/Flow_Control_Guidance/ODOT_Water_Quantity_Perform
ance_Standard_Final.pdf 

In addition to the flow control requirements for protection of stream channels, projects may be 
subject to requirements for flood control. FEMA guidance suggests that, as a general rule, future 
conditions hydrology for streams should be determined if there is more than a ten percent increase 
in impervious area (FEMA 2010).  

For this project, Senecal Creek and Mill Creek both have FEMA Flood Insurance Studies while East 
Senecal Creek does not. Based on the Flood Insurance Study (FIS) (FEMA 2003), the drainage area 
for Mill Creek is approximately 4.5 square miles (2,880 acres), while the drainage area for Senecal 
Creek is approximately 4.0 square miles (2,560 acres). The increases in contributing project areas for 
Senecal Creek and Mill Creek are approximately 0.3 acres and 1.9 acres, respectively. Neither of the 
area increases exceeds 10 percent of the stream drainage areas so future conditions hydrology need 
not be determined for these streams. See Appendix E for Flood Insurance Rate Maps (FIRM) for 
the two streams (FEMA, 2000). 

Existing Conditions 
The Santa Barbara Urban Hydrograph (SBUH) method as implemented in HydroCAD was used to 
compute flowrates for existing and proposed conditions. Drainage basins have been delineated for 
the existing drainage conditions and resulting runoff rates have been calculated. See Figures 5.0 
through 5.4 for a map showing on-site and off-site drainage basins. Table 6 shows the curve 
numbers used in modeling for Hydrologic Soil Group C soils, while Table 7 shows the subbasins 
with their pervious and impervious drainage areas for existing conditions.  

Table 6: Curve Numbers by Land Use 

Land Use Curve Number 
Pervious Areas 70 
Impervious 98 
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Table 7: Existing Drainage Subbasins with On-site and Off-Site Areas 

 Contributing On-Site Areas Off-Site Areas 

Stream Pervious(Ac) 

Impervious 

(Ac) Pervious (Ac) 

Impervious 

(Ac) 
Senecal Creek 0.10 1.10 0.00 0.00 
East Senecal Creek 0.53 12.80 3.11 39.52 
Goose Creek 4.48 2.18 2.20 9.01 

 
Some of the existing areas being replaced by impervious area do not appear to have a drainage flow 
path to any of the creeks under existing conditions. Runoff from these areas is assumed to pond and 
infiltrate at their existing locations. These areas are not included in the total areas draining to one of 
the receiving streams. Thus, the resulting flow estimates for the existing conditions tend to be on the 
low side and should result in conservative detention sizing. The existing areas that do not drain to 
one of the three creeks include: 

• Short section of Woodland Avenue south of OR 219. Drainage water flows to south under 
existing conditions. New inlets will be installed so that water is collected, treated, and conveyed 
to Senecal Creek. See Figure 5.1. 

• Existing area underlying the proposed loop in the northwest quadrant will serve as a southbound 
exit ramp and a loop approach to southbound entrance ramp. Under existing conditions, 
drainage water pools in this area and does not flow to East Senecal Creek. New inlets will be 
installed so that water is collected, treated, and conveyed to East Senecal Creek. See Figure 5.2. 

• Widening of the I-5 roadway on east side of the road near the northbound exit ramp produces 
new impervious area. The existing areas do not seem to have a drainage pathway to East Senecal 
Creek so that water appears to pool and infiltrate. After widening the roadway, new inlets will be 
installed so that water is collected, treated, and conveyed to East Senecal Creek. See Figure 5.2. 

• Drainage water from other areas at intersections of existing roads and OR 214 does not appear 
to have opportunity to flow to existing inlets. Under proposed conditions, new inlets will be 
installed to collect drainage water to collect, treat, and convey the water to East Senecal Creek. 
See Figure 5.3. 

Proposed Conditions 
Drainage basins have been delineated for the proposed drainage. See Figures 5.0 through 5.4 for a 
map showing the proposed drainage basins. Table 8 shows the subbasins and the drainage areas for 
each of three creeks, namely Senecal Creek, East Senecal Creek and Goose Creek. One detention 
structure is proposed for each of the three basins draining to these creeks: Senecal Creek Vault for 
Senecal Creek, OR 214 Pond for East Senecal Creek and Goose Creek Pond for Goose Creek. 
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Table 8: Proposed Drainage Subbasins with On-site and Off-Site Areas 

 Contributing On-Site Areas Off-Site Areas 

Stream Pervious(Ac) 

Impervious 

(Ac) Pervious (Ac) 

Impervious 

(Ac) 
Senecal Creek 0.00 2.13 0.00 0.00 
East Senecal Creek 0.53 21.04 3.11 39.52 
Goose Creek 0.00 2.18 2.20 9.01 
 
Runoff rates have been computed for low and high flow conditions using the Santa Barbara Urban 
Hydrograph method as implemented in HydroCAD. Modeling results are shown in Appendix F and 
are summarized in Table 9. Detention structures have been sized to match existing and proposed 
flows at the lower and upper flow limits, i.e., 42 percent of the 2-year, 24-hour flow event and the 
10-year, 24-hour flow event. Table 9 shows the existing and detained flow rates. 

Table 9: Comparison of Existing and Detained Flows 

 Storm Event 

 42% 2-Year 10-Year 

Stream 

Existing 

(cfs) 

Detained 

(cfs) 

Existing 

(cfs) 

Detained 

(cfs) 
Senecal Creek Outfall  0.18 0.15 0.81 0.78 
East Senecal Creek Outfall  7.87 7.66 37.53 37.13 
Goose Creek Outfall  1.10 0.49 7.58 6.95 

 
Collection and Conveyance 

Overview 
Conveyance design will be finalized during final project design and will consider both on-site and 
off-site flows. Offsite flows include the adjacent properties that the project needs to serve. 
Conveyance calculations will use the Rational Method and Hydraflow Storm Sewers 2005 to 
compute the hydraulic grade line for all drain lines associated with the project. The onsite 
conveyance calculations will assume a 25-year storm event for sizing the conveyance systems per 
City of Woodburn standards. The downstream conveyance calculations for large outfall pipes will 
consider the 50-year event. For onsite drainage, the City of Woodburn requires a 25-year storm 
event for sizing conveyance systems (not including open channels) (City of Woodburn 2002).  

The onsite conveyance will include the Transit Facility mainline, Evergreen Road arterial, the OR 
214 at Evergreen Intersection, and the storm laterals serving the Access Road and the Park and Ride 
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Facility. The conveyance for the mainline considers the future offsite flows intended to connect to 
this system. The Evergreen Road arterial will be assumed to serve the adjacent properties; thus input 
flows at the proposed lateral connections were assumed. The proposed laterals include manholes at 
each end for future connection by private properties. 

Complete conveyance analysis will also be performed for the OR 214 and OR 219 roadways, as well 
as the interchange ramps. Contributing areas located along the north and south sides of OR 214/ 
OR 219 will be included in the conveyance analysis. 

Downstream 
A conveyance capacity analysis of the existing 48-inch pipe outfall was performed for ODOT by 
Otak (Available Conveyance Capacity Report, Otak 2009). This analysis determined that the 48-inch 
pipe is of adequate condition and has sufficient capacity for the runoff from the project area (Otak 
2009b). Additionally, this 48-inch pipe is considered adequate for serving a larger area for the City of 
Woodburn and ODOT, including a portion of OR 214 and the Northeast Quadrant from the I-
5/OR 214 Interchange. As determined by the capacity analysis, a total acreage of 65 acres is 
intended to ultimately discharge into this line. Under the 100-year design flow conditions, this 48-
inch pipe downstream of the site can safely convey the flow from the 65 acres assuming full build-
out and no detention. The current design includes approximately 53.5 acres which drain to the 48-
inch drain line.  

Conclusions 
This proposed stormwater management plan considers changes to the existing stormwater plan and 
indicates the steps required to meet water quality and flow control objectives. Stormwater treatment 
on this project will achieve pollutant removal to the maximum extent practicable by treating runoff 
from 100 percent of the CIA with preferred BMPs. The plan achieves pollutant removal to the 
“maximum extent practicable” based on:  

• Selection of facilities that meet ODEQ performance standards.  

• Selection of treatment BMPs consistent with the narrow ODOT rights-of-way. 

• Selection of treatment BMPs requiring small vertical drops for efficient operation of facilities. 

• Application of filtration processes that allow drainage water to flow through growing media in 
two types of treatment facilities.  

• Treatment units similar to Filterra systems for numerous roadways and parking lots.  

• Bioretention swales for the Transit Facility. 

• Treatment of drainage water in soil amended biofiltration swales.  

• The plan satisfies the detention requirements for matching two flow events; 42 percent of the 2-
year for the low flow condition and the 10-year flow event for higher flows.  
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• The management plan demonstrates that flow increases to receiving streams for the 50-year and 
100-year events are small enough that no additional hydraulic studies for the purpose of 
establishing FEMA-regulated floodplains are necessary for any of the streams. Erosion and 
sediment control BMPs will be in place throughout construction to prevent runoff from 
disturbed areas discharging to waterways. 

• The project will reduce the flooding potential in the portion of East Senecal Creek south of OR 
219. Flows will be reduced because much of the flow from the area along OR 214 east of the 
Interchange and the area within the Northeast Quadrant from the I-5/OR 214 Interchange will 
be diverted to the 48-inch pipe located north of the Interchange. Under existing conditions, 
much of this water flows to drain lines located south of the interchange and discharge south of 
OR 219 culvert. Less water will flow through the culvert system crossing OR 219 and will 
continue north to the outfall at Arney Road. 
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A p p e n d i x  A — Checklist for Submission  
of  Stormwater Management Plan 



 

 

 



 

Step 6:  Submit Narrative and Drawing to DEQ 

You may enter information directly on the hard copy of this form or electronically to expand response areas 

 

CHECKLIST FOR SUBMISSION OF 

STORMWATER MANAGEMENT PLAN  

 

Project numbers: Corps:                                     DSL: Project Type: 

Project Location and County: Date: 

Manual Referenced: Submitted By: 

 
STORMWATER MANAGEMENT PLAN 

 

 Identify Pollutants of Concern (anticipated to be generated in stormwater due to project) 

 

 Name and Status of Receiving Water [TMDL or 303(d) Listing -  ex:  Cow Creek RM 1.5 303(d) list 
for Temperature & E Coli?   Known NPDES permit or other degrading activities nearby?  In a 
Groundwater Management Area? (contact Barbara Priest 503 229-5945)] 
 

 Proposed Best Management Practices (BMPs) 

 
 Narrative Description (describe Treatment Train, Constraints, Best Efforts to surmount constraints…) 

 
 Capacity (include Design Storm, Length/ Width/ Depth/ Slope of BMP, Analyses of Residence Time, 

Permeability, etc., as applicable) 
 

 Summary of Operation (include High Flow Operation, Overland Routes, Distances to Water Features, 
Stormwater Travel Distances, Collection Features, Etc.) 

 
 Maintenance Plan (identify Responsible Party, describe actions 

and/or manufacturer’s maintenance recommendations) 
 

 

 Site Sketch 

 North Arrow                                                Receiving Water Location/Name   

 Drainage Flow Path & Slope                                                Direction of Flow in Receiving Water                     

 Outlet Locations                                                                         Location of Existing Wetlands                  

 BMP locations (Permanent & Construction)                             Soil Type and Permeability Class                                   

 Contours and/or Spot Elevations (both preferred)                     Location of Cross-Sections       

     

 Detail Drawings                                                

 Cross-Sections of Vegetated Drainage Features and Specification of Plant Materials  

 Section Drawings of Structural BMP’s   

 Specifications for Orifice / Weir Features  

 

 

    

























 

A p p e n d i x  B — Report Figures  



 

 

 





   





 

 

 





 

 

 





 

 

 





 

 

 




