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Project Overview 

Purpose of this Report 
This report describes the stormwater management design strategies for the proposed development. The 
basis for this report is the City of West Linn Public Works Design Standards and the 2020 City of Portland 
Stormwater Management Manual (SWMM) and requirements outlined therein. The purpose of the proposed 
stormwater management facilities is to protect existing public stormwater infrastructure and to improve the 
overall health of the watershed. 
 

Project Location and Zoning 
The project property is located between Dollar Street and Willamette Falls Drive in West Linn, Oregon. The 
site extends from approximately the western end of Dollar Street to the edge of private property along 
Epperly Way. The predevelopment site zoning designation is R-10.  
 

 
FIGURE 1: Site Vicinity Map 

 

Type of Development and Proposed Improvements 
The project includes development of a new West Linn-Wilsonville School District Middle School which will 
include new parking areas, play areas, a track and field, and site circulation improvements. The development 
will include half-street improvements along Dollar Street to the north of the project, and reconstruction of 
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Willamette Falls Drive to the south. An extension of Brandon Place will cross through the site and connect to 
Willamette Falls Drive. 
 

Watershed Description 
The site is located within the Tualatin River and Dollar Creek Drainage Basins as identified by the City of West 
Linn GIS. 
 

Existing vs. Post Construction Conditions 
The project is adjacent to the following existing stormwater infrastructure: 
 
Tualatin River Drainage Basin: 

• 24-inch storm sewer main along north side of Willamette Falls Drive. 

• 12-inch public stormwater outfall to the Tualatin River at the end of Dollar Street. 

• 12-inch public stormwater outfall to the Tualatin River via overland through Fields Bridge Park. 

• 12-inch storm sewer along north side of Dollar Street (west of eastern intersection with River Heights 
Circle). 

• Public stormwater pond north of the Willamette Falls Drive at Tualatin River Bridge. 
 
Dollar Creek Drainage Basin: 

• 18-inch public stormwater outfall to the Tualatin River via property west of Epperly Way. 

• 12-inch storm sewer along north side of Dollar Street (east of eastern intersection with River Heights 
Circle). 

• Surface conveyance ditch on eastern property line from Dollar Street toward Willamette Falls Drive. 
 
The table below describes the outfall location for major onsite and offsite drainage basins. See Basin Maps 
and subsequent report sections for a more detailed subbasin analysis. 
 
   TABLE 1: Proposed Drainage Basin Summary 

Proposed Major Basin Outfall Location Drainage Basin 
Onsite Development (impervious, mixed) 12-inch Tualatin River north of bridge Tualatin River 
Onsite Eastern Slopes (non-impervious) East Surface Conveyance Ditch Dollar Creek 
Onsite Southern Slopes (non-impervious) 24-inch Willamette Falls Drive Storm Main Tualatin River 
Willamette Falls Drive (northwest) 12-inch Tualatin River north of bridge Tualatin River 
Willamette Falls Drive (central) 12-inch Fields Bridge Park Tualatin River 
Willamette Falls Drive (southeast) 18-inch Main opposite Epperly Way Dollar Creek 
Brandon Place Extension Public Storm Pond Tualatin River 
Dollar Street (west) 12-inch Dollar Street Storm Main Tualatin River 
Dollar Street (east) East Surface Conveyance Ditch Dollar Creek 

  

Geotechnical Engineer Recommendations 

GeoDesign, Inc. has provided the geotechnical report titled “Report of Geotechnical Engineering Services” 
for the project, dated October 20, 2020. The proposed design includes the engineer’s recommended 
foundation drainage, hard piped roof drainage, and slope drainage improvements for cement treated fill. 
Specifically, the methodology used to construct and provide drainage for the fill slopes facing Willamette 
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Falls Drive are unique for this project. An excerpt from the report’s conclusions and recommendations are 
included in Appendix D. 

Methodology 

Proposed Stormwater Management Narrative 
All surface stormwater generated by impervious areas will be collected and treated as described below. 
Although not required, the majority of developed pervious areas are also captured and treated due to the 
layout of the proposed improvements. Untreated areas include the fill slopes along the south and southwest 
sides of the development where slope drainage infrastructure is implemented as recommended by the 
geotechnical engineer. These collection systems will be connected to the public storm drain system in 
Willamette Falls Drive due to their lower elevations.  

Detention and Flow Control 

Both major basins identified in Table 1 drain to the Tualatin River, therefore no stormwater detention shall 
be required if adequate capacity to convey the 10-year storm is shown to exist or is provided with the 
development (Public Works Design Standard 2.0040.C.) Stormwater generated from the onsite 
improvements will utilize an existing outfall location north of the Tualatin River bridge. This line will be 
reconstructed in-place as needed to provide the additional capacity for the new development. Subsequent 
submittals will demonstrate the available capacity at each proposed point of connection for the public road 
improvements, as required. 

Water Quality (Onsite) 

The majority of stormwater generated by the proposed onsite improvements will be captured in a piped 
system and routed to a grassy swale parallel to the major driveway access off the Brandon Street Extension. 
By implementing a downstream treatment system, it is infeasible to hydraulically separate pervious areas 
from impervious areas, therefore the swale will be sized to treat all flows that enter it rather than for the 
required treatment of impervious flows only. This grassy swale is configured to meet the City of Portland BES 
geometric requirements using the Performance Approach and will provide a minimum of nine minutes of 
residence time. Check dams will be spaced at maximum 50-feet on center and will double as both steps in 
grade to follow the adjacent roadway and as flow spreaders to ensure the facility functions as designed.  The 
access aisle parallel to the grassy swale will be treated by a small stormwater basin sized using the Portland 
BES PAC Calculator with a 25% increase in size per West Linn’s standards. 

Water Quality (Dollar Street) 

Surface runoff from the southern half-street improvements is collected at flow through planter basins (FTP). 
Basins are sized using the Portland BES Presumptive Approach Calculator (PAC) with a 25% increase in size 
per West Linn’s standards. 

Water Quality (Brandon Place Extension) 

Surface water collection is provided with curb inlets. These curb inlets daylight at a new outfall to an enlarged 
existing public storm basin north of the proposed roundabout. The enlargement of the existing storm basin 
will consider the tributary basin from the existing bridge and new roundabout and will be sized using the 
Portland BES PAC Calculator with a 25% increase in size per West Linn’s standards. 
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Water Quality (Willamette Falls Drive) 

Flow through planters are proposed in locations where the road cross section and grading allows for a planter 
strip. Flow through planters are sized using the Portland BES PAC Calculator with a 25% increase in size per 
West Linn’s standards. In locations where vegetated facilities are infeasible, Contech Stormfilter gutter inlets 
(SFCB) are proposed. The northern separated bike lane and sidewalk will, pending final selection of paving 
materials, either be mitigated by using pervious asphalt with underdrain in the bike lane or will shed to the 
roadway treatment facilities. The southern separated bike lane and sidewalk will shed surface runoff toward 
each other that will be collected at curb inlets located in the bike lane. This will create an informal gutter 
along the curb line separating the facilities. Treatment will be provided via a combination of either pervious 
asphalt, Stormfilter curb inlets, or by routing to another treatment facility. The final treatment design for 
these areas will be refined in subsequent submittals. 

Analysis 

Basin Summary 

Individual basin maps for each public street frontage and for the onsite development are included in 
Appendix A.  Summaries for onsite (Table 2) and public (Table 3) are below. Hydrographs for the onsite 
basins are also included in Appendix C along with design assumptions including time of concentration, 
curve numbers, and design storm rainfall data. Note that all onsite basins flow to the Tualatin River via the 
reconstructed outfall north of the Tualatin River bridge. The ultimate outfall or connection point for public 
basins are as shown below in Table 3. 
 
   TABLE 2: Onsite Basin Area Breakdown 

     

Basin Basin Area (sf) % Impervious WQ Peak Flow (cfs) Receiving Facility 
A 14,120 100 0.093 FTP-Onsite 

B 77,000 100 0.506 Swale 

C 50,915 100 0.335 Swale 

D 32,675 100 0.215 Swale 

E 98,990 100 0.651 Swale 

F 42,620 100 0.280 Swale 

G 100,645 0 0.030 Swale 

H 22,030 0 0.006 Swale 

I 101,140 0 0.030 Swale 

J 49,600 0 0.015 Swale 

K 5,120 0 0.002 Swale 

Total 601,435  1.99*  

*Swale peak inflow is not a direct sum of peak flows due to peaks occurring at different times. See hydrographs in Appendix C. 
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   TABLE 3: Offsite Basin Area and Routing Summary 

    
Basin Basin Area (sf) Receiving Facility Ultimate Outfall or Connection Point 
DOL-A 7,190 FTP-A Brandon Place 12” Storm Main 
DOL-B 10,360 FTP-B Brandon Place 12” Storm Main 
DOL-C 10,280 FTP-C Brandon Place 12” Storm Main 

DOL-D1 5,320 FTP-D1 WFD East 18” Outfall 
DOL-D2 5,710 FTP-D2 WFD East 18” Outfall 
DOL-E 8,485 FTP-E WFD East 18” Outfall 

BRA-A1 25,713 BASIN-A Tualatin River North of Bridge Outfall 
BRA-A2 21,675 BASIN-A Tualatin River North of Bridge Outfall 
WFD-N1 7,950 FTP-N1 Fields Bridge Park East Entry Outfall 
WFD-S1 6,060 FTP-S1 Fields Bridge Park East Entry Outfall 

WFD-N2A 4,000 FTP-N2A Fields Bridge Park East Entry Outfall 
WFD-S2A 4,150 FTP-S2A Fields Bridge Park East Entry Outfall 
WFD-N2B 4,610 FTP-N2B Fields Bridge Park East Entry Outfall 
WFD-S2B 4,005 FTP-S2B Fields Bridge Park East Entry Outfall 
WFD-N3 3,690 SFCB-N3 Fields Bridge Park East Entry Outfall 
WFD-S3 3,590 SFCB-S3 Fields Bridge Park East Entry Outfall 
WFD-N4 3,690 SFCB-N4 Fields Bridge Park East Entry Outfall 
WFD-S4 4,450 FTP-S4 Fields Bridge Park East Entry Outfall 
WFD-N5 1,585 FTP-N5 WFD East 18” Outfall 
WFD-S5 2,605 FTP-S5 WFD East 18” Outfall 

WFD-PED+BIKE 
NORTH 

17,560 STORMFILTER CURB 
INLET/PERVIOUS PAVEMENT 

Fields Bridge Park East Entry Outfall 

WFD-PED+BIKE-SW 5,760 STORMFILTER CURB 
INLET/PERVIOUS PAVEMENT 

Fields Bridge Park East Entry Outfall 

WFD-PED+BIKE-SE 12,020 STORMFILTER CURB 
INLET/PERVIOUS PAVEMENT 

Fields Bridge Park East Entry Outfall 

    

 

Facility Sizing for Water Quality 
Grassy Swale 

Using the 1.99 cubic feet per second input as shown in Table 2, the swale bottom, longitudinal slope, and 
treatment flow depth is then adjusted to provide minimum 9-minute residence time for the peak flow of the 
water quality storm. See Appendix C for the grassy swale sizing calculations. 
 

Flow Through Planters and Basins 

To establish a conservative sizing factor, several basins ranging in size were ran through the City of Portland 
PAC Calculator. 25% basin vegetated area was then added to the City of Portland’s minimum size per West 
Linn’s standards. This demonstrated that using a 2% sizing factor (vegetated treatment area / total tributary 
area) provides the required pollutant removal. All Basin and FTP facilities are sized using this minimum 2% 
sizing factor. Individual reports for each of the fifteen planters and two basins will be provided in subsequent 
submittals to demonstrate all necessary requirements are met. 
 

Stormfilter Catch Basin Inlets 

Stormfilter cartridges are approved to treat specific peak flows or tributary areas. The 18-inch standard 
cartridge heights are proposed. ZPG media is proposed as it is the most cost-effective media and it allows 
single cartridge configurations for the project’s basin areas. However, PSORB media is an alternate that may 
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be implemented if further design revisions increase basin areas to the point that multiple cartridge structures 
would be required. The following figures show the approved tributary basin areas for each media type. The 
preliminary design indicates single cartridge concrete gutter inlets are adequate to treat each basin assigned 
a Stormfilter Catch Basin (SFCB). Dual cartridge units may be required pending the final material selection of 
sidewalks and bike lanes. 
 

 
 FIGURE 2: City of Portland Stormfilter ZPG Approvals 
 

 
 FIGURE 3: City of Portland Stormfilter PSORB Approvals 

 

Conveyance 
The storm drainage for both the private and public improvements will be sized per West Linn Public Works 
Design Standards section 2.0013.C. Manning’s Equation will be used to verify pipe sizes, slopes, and velocities 
are within specification. The design storm shall be a minimum of the 10-year, 24-hour event as modeled using 
AutoCAD Storm and Sanitary Analysis 2020 using model inputs as required by the standards and outlined in 
this report. A time of concentration of 5-minutes will be used for all developed areas. Further analysis and 
modeling will be provided in subsequent versions of this report.  

Engineering Conclusions 

The stormwater system will be designed in accordance with the City of West Linn Public Works standards. 
The proposed stormwater facilities will meet the water quality requirements for the project site. The existing 
and new facilities and components will be shown to have adequate capacity to handle the required storm 
events. Therefore, the preliminary stormwater system design meets the intent of the City of West Linn 
requirements and should be approved as designed. 

Operations and Maintenance 

The Operations and Maintenance Plan will be included in the final version of this document. 
 
10102000067- pm 
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Appendix A 

Basin Maps 
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BASIN ID: BRA-A
TREATMENT: BASIN-A

345.00' MEASURED TO

END OF BRIDGE

UNTREATED BASIN AREA

TREATED BASIN AREA

BASIN ID AREA TREATED (Y/N) DRAINS TO:

BRA-A1 25,713 Y BASIN-A

BRA-A2 21,675 Y BASIN-A

BASIN-SUMMARY

SHEET LEGEND

1. STORMWATER BASINS SHOWN ARE PRELIMINARY. FURTHER CONSIDERATION OF
PAVING COMPONENTS AND GRADING WILL BE TAKEN IN FINAL DESIGN. PRELIMINARY
CALCULATIONS RESULT IN CONSERVATIVELY LARGE WATER QUALITY AND
CONVEYANCE FLOWS. THESE FLOWS ARE LIKELY TO DECREASE AS THE DESIGN IS
REFINED.
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BASIN ID: WFD-S1
TREATMENT: SFCB-S1

BASIN ID: WFD-S3
TREATMENT: SFCB-S3

BASIN ID: WFD-N3
TREATMENT: SFCB-N3

BASIN ID: WFD-N2B
TREATMENT: FTP-N2B

BASIN ID: WFD-N2A
TREATMENT: FTP-N2A

BASIN ID: WFD-S2A
TREATMENT: FTP-S2A BASIN ID: WFD-S2B

TREATMENT: FTP-S2B
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TREATMENT: FTP-N1
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BASIN ID: WFD-S5
TREATMENT: FTP-S5

BASIN ID: WFD-N5
TREATMENT: FTP-N5

BASIN ID: WFD-N4
TREATMENT: SFCB-N4

BASIN ID: WFD-S4
TREATMENT: FTP-S4

BASIN ID IMPERVIOUS AREA TREATED (Y/N) DRAINS TO:

WFD-N1 7,950 Y FTP-N1

WFD-S1 6,060 Y SFCB-S1

WFD-N2A 4,000 Y FTP-N2A

WFD-S2A 4,150 Y FTP-S2A

WFD-N2B 4,610 Y FTP-N2B

WFD-S2B 4,005 Y FTP-S2B

WFD-N3 3,690 Y SFCB-N3

WFD-S3 3,590 Y SFCB-S3

WFD-N4 3,690 Y SFCB-N4

WFD-S4 4,450 Y FTP-S4

WFD-N5 1,585 Y FTP-N5

WFD-S5 2,605 Y FTP-S5

PED+BIKE NORTH 17,560 SEE NOTE 2

PED+BIKE SW 5,760 SEE NOTE 2

PED+BIKE SE 12,020 SEE NOTE 2

BASIN SUMMARY

1. STORMWATER BASINS SHOWN ARE PRELIMINARY. FURTHER CONSIDERATION OF
PAVING COMPONENTS AND GRADING WILL BE TAKEN IN FINAL DESIGN. PRELIMINARY
CALCULATIONS RESULT IN CONSERVATIVELY LARGE WATER QUALITY AND
CONVEYANCE FLOWS. THESE FLOWS ARE LIKELY TO DECREASE AS THE DESIGN IS
REFINED.

2. SEE ROADWAY TYPICAL SECTION FOR BIKE AND PED FACILITY DRAINAGE AND
PERVIOUS PAVEMENT APPLICATIONS. PERVIOUS AREAS ARE CONSIDERED
UNMANAGED. SOUTHERN SIDEWALK DRAINAGE IS COLLECTED AT CURB INLETS
LOCATED IN THE BIKE LANE. TREATMENT TO BE PROVIDED VIA CURB INLETS AS
FURTHER DEFINED IN SUBSEQUENT DESIGN SUBMITTALS.

SHEET NOTES

UNTREATED BASIN AREA

TREATED BASIN AREA

SHEET LEGEND

BIKE AND PEDESTRIAN FACILITY
SEE SHEET NOTE 2
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Preliminary Stormwater Details 
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2 GRASSY SWALE

CONSTRUCTION
1.     Water Quality Swale shall be over-excavated and filled to final grade with 12-inch amended topsoil.

Topsoil amendments shall be garden compost, not conventional fertilizer amendments.
2. A biodegradable Erosion Control Matting shall be placed over the topsoil throughout the swale cross

section, fabric shall be held in place in accordance with the manufacturer's installation requirements.
Anchor spacing shall be based on 3 fps flow over the fabric.

a.  Treatment area - high-density jute matting (Geojute Plus or other approved equal)
b.  All other areas - low-density jute matting (Econojute or other approved equal)

3. 2.5-3 inches of 2"-3
4" river run rock shall be placed over the matting evenly throughout the length and

width of the swale.
4.      Plant materials shall be placed in accordance with the plan and plant table as shown on approved

plans.
5. The water quality swale treatment area plantings can be deemed "substantially complete" once active

green growth has occurred to an average growth of 3" and plant density is an average of approx. 6
plants (minimum 1-inch plugs or equivalent) per square foot.

PRELIMINARY GRASSY
SWALE DETAIL



4'

SECTION A

TOP VIEW

FLAT SWALE BOTTOM (PER PLAN)

4.
00

'

SWALE SIDE SLOPE
6.00'

SWALE SIDE SLOPE
6.00'

12" MIN.

4 RIP-RAP FLOW SPREADER AND CHECK DAM

PRELIMINARY GRASSY
SWALE  FLOW SPREADER
DETAIL



VARIES
BOTTOM
OF BASIN

WET ZONE
18

"
M

IN
.

SAME AS BOTTOM
AREA, MIN. 3'

12" MAX. DEPTH

12", TYP.

6" MIN.

1 TYP. VEGETATED FILTRATION BASIN (VFB)

PRELIMINARY TREATMENT
BASIN DETAIL
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28" x 28" [711 x 711]
VANED  INLET GRATE

(SOLID OPTIONAL WITH
INLET PIPE)

PLAN VIEW

PLAN VIEW
CASTINGS NOT SHOWN

FLOW

28" x 28"  [711 x 711]
ACCESS COVER

RIGHT SIDE VIEWELEVATION VIEW

2'
-4

" [
71

1]
IN

SI
D

E 
R

IM

2'-4" [711]
INSIDE RIM

2'-4" [711]
INSIDE RIM

2'
-8

" [
81

3]
5'-1" [1549]

OUTLET PIPE
WITH BOOT
(12" [300]Ø MAXIMUM)

OPTIONAL INLET PIPES
AND ALTERNATE

OUTLET PIPE
LOCATIONS

2'
-0

" [
61

0]

4'-5" [1346]

BYPASS
WEIR WALL

STORMFILTER
CARTRIDGE
(OPTIONAL)

ALTERNATE OUTLET
PIPE LOCATIONS

OUTLET PIPE
WITH BOOT

2'-0" [610]

2'-8" [813]

2.3' [701] MIN. (18" [457])
3.05' [930] MIN. (27" [686])

  SEE LINKING OPTIONS ABOVE
FOR MAXIMUM RIM TO INVERT

BYPASS
WEIR WALLSTORMFILTER

CARTRIDGE

CARTRIDGE
DECK

BYPASS
WEIR WALL

FINISHED GRADE

STORMFILTER
CARTRIDGE
(STANDARD)

OPTIONAL INLET
PIPE INVERT 6" [152]
MIN. ABOVE OUTLET

PIPE INVERT

SINGLE UNITDUAL UNIT

GRATESOLID GRATE SOLIDGRATE SOLID FLOW

TRIPLE UNIT

GRATESOLIDSOLID FLOWFLOWGRATE SOLID SOLID

QUAD UNIT

GRATESOLIDSOLID FLOWSOLIDGRATE GRATE GRATESOLID

MAXIMUM RIM TO
INVERT = 6.05' [1844]

MAXIMUM RIM TO
INVERT = 6.05' [1844]

MAXIMUM RIM TO
INVERT = 6.05' [1844]

MAXIMUM RIM TO
INVERT = 4.30' [1311]

CONCRETE CATCHBASIN
STORMFILTER

STANDARD DETAIL
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www.ContechES.com
11815 NE Glenn Widing Dr ive, Portland, OR 97220

800-548-4667         503-240-3393         800-561-1271 FAX

STORMFILTER DESIGN NOTES
·   CONCRETE CATCHBASIN STORMFILTER TREATMENT CAPACITY VARIES BY CARTRIDGE COUNT AND LOCAL APPROVALS
·   PEAK CONVEYANCE CAPACITY  IS 1.3 CFS
·   CONCRETE CATCHBASIN STORMFILTER IS AVAILABLE WITH UP TO TWO (2), 18" [457] OR 27" [686] TALL CARTRIDGES
·   UP TO 4 INDIVIDUAL UNITS MAY BE LINKED FOR AN ULTIMATE CAPACITY OF EIGHT (8) CARTRIDGES

CARTRIDGE SIZE (in. [mm]) 27 [686] 18 [457]
ACTIVATION HEAD  (ft. [mm]) 3.05 [930] 2.3 [701]
SPECIFIC FLOW RATE (gpm/sf [L/s/m2]) 2 [1.36] 1.67* [1.13]* 1 [0.68] 2 [1.36] 1.67* [1.13]* 1 [0.68]
CARTRIDGE FLOW RATE (gpm [L/s]) 22.5 [1.4] 18.79 [1.19] 11.25 [0.71] 15 [0.95] 12.53 [0.79] 7.5 [0.47]
*  1.67 gpm/sf  [1.13 L/s/m2] SPECIFIC FLOW RATE IS APPROVED WITH PHOSPHOSORB® (PSORB) MEDIA ONLY

SITE SPECIFIC
DATA REQUIREMENTS

STRUCTURE ID
WATER QUALITY FLOW RATE (cfs [L/s])
PEAK FLOW RATE (cfs [L/s])
RETURN PERIOD OF PEAK FLOW (yrs)
CARTRIDGE SIZE (27, 18)
CARTRIDGE FLOW RATE
MEDIA TYPE (PERLITE, ZPG, PSORB)
NUMBER OF CARTRIDGES REQUIRED
RIM ELEVATION

PIPE DATA: INVERT MATERIAL DIAMETER
INLET PIPE 1
INLET PIPE 2
OUTLET PIPE

NOTES/SPECIAL REQUIREMENTS:

GENERAL NOTES
1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.
2. DIMENSIONS MARKED WITH ( ) ARE REFERENCE DIMENSIONS.  ACTUAL DIMENSIONS MAY VARY.
3. ALTERNATE DIMENSIONS ARE MILLIMETERS [mm] UNLESS NOTED OTHERWISE.
4. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH ENGINEERED

SOLUTIONS LLC REPRESENTATIVE.  www.ContechES.com
5. STORMFILTER WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS

DRAWING.  CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.
6. FILTER CARTRIDGES SHALL BE MEDIA-FILLED, PASSIVE, SIPHON ACTUATED, RADIAL FLOW, AND SELF CLEANING.  RADIAL MEDIA DEPTH

SHALL BE 7-INCHES [178].  FILTER MEDIA CONTACT TIME SHALL BE AT LEAST 38 SECONDS.
7. SPECIFIC FLOW RATE IS THE MEASURE OF THE FLOW (GPM [L/S]) DIVIDED BY THE MEDIA SURFACE CONTACT AREA (SF [m2]).
8. STRUCTURE SHALL MEET AASHTO HS20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 0'-2" [51] AND GROUNDWATER ELEVATION AT, OR

BELOW, THE OUTLET PIPE INVERT ELEVATION.  ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.  CASTINGS
SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.

INSTALLATION NOTES
1. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE

SPECIFIED BY ENGINEER OF RECORD.
2. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE STORMFILTER

STRUCTURE.
3. CONTRACTOR TO PROVIDE AND INSTALL PIPES.  MATCH PIPE INVERTS SHOWN ON PROJECT SPECIFIC DRAWINGS.
4. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT CARTRIDGES FROM CONSTRUCTION-RELATED EROSION RUNOFF.

LINKING OPTIONS SHOWN BELOW.  FLEXIBLE INLET PIPE, GRATED AND SOLID COVER PLACEMENT.  MAXIMUM HEIGHT FOR LINKED UNITS VARIES.
CONTACT YOUR CONTECH REPRESENTATIVE FOR MORE INFORMATION

THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE OF THE FOLLOWING
U.S. PATENTS:  5,322,629; 5,524,576; 5,707,527; 5,985,157; 6,027,639; 6,649,048;
RELATED FOREIGN PATENTS, OR OTHER PATENTS PENDING.









2020 City of Portland Stormwater Management Manual  3-89 
Chapter 3. Private Stormwater Faclities 

 Grassy Swales 

 

Grassy swales are grass channels designed primarily for conveying and treating 
stormwater runoff. Water quality treatment is provided as water moves horizontally 
through the swale and is filtered through the grass. Grassy swales can be designed 
to manage flow rates and volume if infiltration rates are adequate. They can be lined 
if infiltration is prohibited.  

Design 
Grassy swales must be designed under the Performance Approach.  

Site Suitability: Grassy swales are appropriate for all soil types.  

Setbacks: See Section 2.2.4 for setback requirements.  

Access: See access requirements in Section 3.2.2.1. 

Pollution Prevention: See pollution prevention requirements in Section 3.2.2.1. 

Sizing: The swale must be designed to treat runoff from the pollution reduction 
design storm intensity, using the following criteria: 

• Maximum design velocity: 0.9 ft/s 



2020 City of Portland Stormwater Management Manual  3-90 
Chapter 3. Private Stormwater Faclities 

• Minimum hydraulic residence time: 9 minutes (i.e., time for the design flow 
to pass through the swale) 

• Manning n value: 0.25 
• Maximum ponding depth: 4 inches unless otherwise approved (This is to 

maximize contact with the grass.) 

It is recommended to allow high flows exceeding the pollution reduction design 
storm to bypass the grassy swale.  

Swales without high-flow diversion devices must be sized to safely convey the 25-
year storm event (peak 25-year, 5-minute intensity = 3.32 inches per hour), analyzed 
using the Rational Method. They must also meet the following criteria: 

• Have a minimum of 4 inches of freeboard above the water surface. 

• Maintain a maximum velocity through the facility of 3 ft/s. 

The figures below provide minimum required dimensions (swale length and bottom 
width) given peak flow rates. The values are derived from the City’s Sewer and 
Drainage Facilities Design Manual.  

Figure 3-3. Swale Length at 1.5% Longitudinal Slope 

 

https://www.portlandoregon.gov/bes/article/360710
https://www.portlandoregon.gov/bes/article/360710


2020 City of Portland Stormwater Management Manual  3-91 
Chapter 3. Private Stormwater Faclities 

Figure 3-4. Swale Length at 3.0% Longitudinal Slope 

 

Figure 3-5. Swale Length at 5.0% Longitudinal Slope 

  

Dimensions and Slopes: Minimize the depth of the swale and the steepness of the 
side slopes to avoid safety risks and prevent erosion within the facility. The bottom 
of the grassy swale must be smooth with a uniform longitudinal slope to minimize 
flow channelization. Grassy swales must also meet the following criteria: 

All grassy swales: 
• Minimum length: 100 ft 

• Maximum side slopes: 4 horizontal to 1 vertical (4:1)  



2020 City of Portland Stormwater Management Manual  3-92 
Chapter 3. Private Stormwater Faclities 

Grassy swales on private property: 
• Minimum top width: 10 ft 

• Minimum bottom width: 2 ft (must be flat) 

Grassy swales on public property: 
• Minimum top width: 12 ft 

• Minimum bottom width: 4 ft (must be flat) 

Flow Spreader: Install a flow-spreading device at the inlet to distribute flows evenly 
across the bottom of the swale. In swales with a bottom width greater than 6 ft, 
install a flow spreader at least every 50 ft. 

Soil: Amend the native soils per the requirements for rain gardens if needed to 
support plant growth (see Section 3.2.2.2).  

Vegetation: Plant the entire surface area of the grassy swale with native grass or 
swale seed mix to provide 100% coverage of both the swale bottom and the side 
slopes. For BES-maintained facilities, select native wildflowers and grasses that 
require minimal mowing (i.e., no more than once or twice annually). BES does not 
allow lawn-type areas in BES-maintained facilities and exceptions require BES 
approval. Grassy swales in environmental zones must meet requirements 
established by PCC Title 33 for grass species in Environmental Zones. 

BES may allow trees and shrubs in the flow path if the swale exceeds the length and 
widths specified. See Section 3.5 for information about trees.  

Construction Requirements  
See standard construction requirements for bioretention facilities in Section 3.2.2.2. 

Seed native grass mixes in the swale flow path. Apply seed at the rates specified by 
the supplier. Plants must be established by the time the facility is completed and at 
least 3 months after seeding. Establish grasses as soon as possible after the swale is 
completed and before water is allowed to enter the facility. Do not allow entry of 
concentrated stormwater flows until the vegetation is fully established.  

Unless vegetation is established prior to completion of construction, install 
biodegradable erosion control matting that is appropriate for low-velocity flows 
(approximately 1 ft/s) in the flow path before allowing water into the facility.  

  

https://www.portlandoregon.gov/citycode/28197
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Appendix C 

Stormwater Calculations and Model Hydrographs 
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Water Quality Grassy Swale Sizing Dollar Street Middle School

KPFF Job No 2000067

Designer: NP

Check Engineer: DP/MW

Preliminary Drainage Report, January 2021

Design Storm

1.33 inches (SCS Type IA 24-hr storm distribution - 1/2 2-year)

Water Quality Grassy Swale

Tributary Basin Area: 580735 sf (Impervious+Pervious)

Convert to Acres: 13.332 ac

Portland BES SWMM: 2.3.4.11 Grassy Swale Criteria:

Minimum Residence Time "T": 9.00 min

Maximum Water Depth "y": 0.33 feet

Minimum Freeboard: 1.00 feet

Maximum Velocity "V": 0.90 ft/s (for WQ event)

Minimum Length "L": 100.00 feet

Minimum Slope "s": 0.0050 ft/ft

Minimum Bottom Width "b": 2.00 feet

Side Slope in Treatment Area "z": 4.00 zH:1V

Manning's coefficient "n": 0.25

Find Water Quality Flow Rate "Q" in cfs:

Q = 1.9900 cfs (see model hydrographs for peak inflow)

Assume y=0.33, s=5.0%, Find b: b=(Qn)/(1.49*y^1.67*s^0.5)

Required minimum b = 9.50 ft

Assume b=16', Determine velocity V: V=Q/A(wetted) A(wetted) = by + zy^2 A(wetted)= 1.10 sf

V = 0.35 fps

Find Required Length for 9 minute Residence: L=9(min)*60(s) * V (fps)

L= 188.00 ft

Assume L=250', time of concentration t: t = L / (V*60)

t = 11.90 min

Facility Proposed Design

Bottom width (ft) 16.00 ft

Design flow depth (ft) 0.33 ft

Slope (%) 5.00 %

WQ side slope (H:V) 4:1 H:V

Length (ft) 250.00 ft (includes a 4-ft energy dissipater and (4) 2-ft slope reducing riprap flow spreaders)

Time of Concentration (min) 11.90 min

Design velocity 0.35 fps (flow splitter MH negates need to meet max 2.0 fps for 25-yr storm)

Freeboard 1.00 ft (not required, as facility is protected from high flows)

Freeboard area side slope 3:1 H:V, max (2.5:1 allowable)

25-year High Flow Conveyance Check

Max V= 3.00 fps

Q(25-yr)= 9.11 cfs (see model hydrographs for peak inflow)

y(observed) = 0.60 ft (below top of freeboard of 1.33-ft)

V(observed) = 0.83 fps

Conclusion

The proposed grassy swale fully treats all water quality flows as specified by the City of Portland Stormwater 

Management Manual.  All minimum and maximum criteria for the VGrassy Swale are met or surpassed. There is no 

high-flow bypass system for this swale, therefore the swale is shown to be designed to safely pass the 25-year 

storm event.
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  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DPProject Description

SSA-DD-LU.SPF

Project Options
CFS
Elevation
Santa Barbara UH
SCS TR-55
Kinematic Wave
YES
YES

Analysis Options
Jun 18, 2020 00:00:00
Jun 19, 2020 00:00:00
Jun 18, 2020 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
1
13
5
4
1
0
0
0
4
0
4
0
0
0
0
0
0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 Rain Gage-01 Time Series 1/2-2YR Cumulative inches Oregon Clackamas 2 1.33 SCS Type IA 24-hr

        Outlets .....................................................
Pollutants .........................................................
Land Uses ........................................................

Links..................................................................
        Channels .................................................
        Pipes ........................................................
        Pumps .....................................................
        Orifices ....................................................
        Weirs .......................................................

Nodes................................................................
        Junctions .................................................
        Outfalls ....................................................
        Flow Diversions .......................................
        Inlets ........................................................
        Storage Nodes .........................................

Runoff (Dry Weather) Time Step .....................
Runoff (Wet Weather) Time Step ....................
Reporting Time Step ........................................
Routing Time Step ...........................................

Rain Gages ......................................................
Subbasins.........................................................

Enable Overflow Ponding at Nodes .................
Skip Steady State Analysis Time Periods ........

Start Analysis On .............................................
End Analysis On ...............................................
Start Reporting On ...........................................
Antecedent Dry Days .......................................

File Name .........................................................

Flow Units ........................................................
Elevation Type .................................................
Hydrology Method ............................................
Time of Concentration (TOC) Method .............
Link Routing Method ........................................



  Preliminary Stormwater Hydrographs
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  West Linn Wilsonville School District
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  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DPSubbasin Summary

SN Subbasin Area Impervious Impervious Pervious Total Total Total Peak Time of
ID Area Area Curve Area Curve Rainfall Runoff Runoff Runoff Concentration

Number Number Volume
(ft²) (%) (in) (in) (ac-in) (cfs) (days hh:mm:ss)

1 BASIN-A 14120.02 100.00 98.00 79.00 1.33 1.11 0.36 0.09        0  00:05:00
2 BASIN-B 77000.01 100.00 98.00 79.00 1.33 1.11 1.96 0.51        0  00:05:00
3 BASIN-C 50915.02 100.00 98.00 79.00 1.33 1.11 1.30 0.34        0  00:05:00
4 BASIN-D 32675.01 100.00 98.00 79.00 1.33 1.11 0.83 0.22        0  00:05:00
5 BASIN-E 98990.01 100.00 98.00 79.00 1.33 1.11 2.52 0.65        0  00:05:00
6 BASIN-F 42620.02 100.00 98.00 79.00 1.33 1.11 1.09 0.28        0  00:05:00
7 BASIN-G 100644.99 0.00 98.00 79.00 1.33 0.18 0.42 0.03        0  00:10:00
8 BASIN-H 22029.99 0.00 98.00 79.00 1.33 0.18 0.09 0.01        0  00:10:00
9 BASIN-I 101140.00 0.00 98.00 79.00 1.33 0.18 0.42 0.03        0  00:10:00

10 BASIN-J 49599.99 0.00 98.00 79.00 1.33 0.18 0.21 0.02        0  00:10:00
11 BASIN-K 5122.00 0.00 98.00 79.00 1.33 0.18 0.02 0.00        0  00:10:00
12 BRANDON 23750.00 85.00 98.00 79.00 1.33 0.97 0.53 0.13        0  00:05:00
13 WFD-BRIDGE 23850.01 100.00 98.00 79.00 1.33 1.11 0.61 0.16        0  00:05:00



  Preliminary Stormwater Hydrographs
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  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DPNode Summary

SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time
ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded

Elevation Elevation Attained Depth Attained Flooding Volume
Attained Occurrence

(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)
1 FTP-ONSITE Junction 106.00 120.00 0.00 0.00 0.00 0.09 106.00 0.00 14.00 0  00:00 0.00 0.00
2 GRASSY-SWALE Junction 106.00 120.00 0.00 0.00 0.00 1.99 106.00 0.00 14.00 0  00:00 0.00 0.00
3 Jun-01 Junction 106.00 120.00 0.00 0.00 0.00 0.29 106.00 0.00 14.00 0  00:00 0.00 0.00
4 Out-03 Junction 105.50 120.00 0.00 0.00 0.00 2.37 105.79 0.00 14.21 0  00:00 0.00 0.00
5 Out-06 Outfall 0.00 2.37 99.77

Combined peak inflow
to Grassy Swale
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  West Linn Wilsonville School District
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  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DPSubbasin Hydrology

    Subbasin : BASIN-A

          Input Data

Area (ft²) ......................................................................... 14120.02
Impervious Area (%) ...................................................... 100.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 79.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (ft²) Group Number
Composite Area & Weighted CN 14120.02 98

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness

User-Defined TOC override (minutes): 5

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.33
Total Runoff (in) ............................................................. 1.11
Peak Runoff (cfs) ........................................................... 0.09
Weighted Curve Number ............................................... 98.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:05:00 
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Design Engineer: NP
Check Engineer: DP

          Subbasin : BASIN-A
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Design Engineer: NP
Check Engineer: DP    Subbasin : BASIN-B

          Input Data

Area (ft²) ......................................................................... 77000.01
Impervious Area (%) ...................................................... 100.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 79.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (ft²) Group Number
Composite Area & Weighted CN 77000.01 98

          Time of Concentration

User-Defined TOC override (minutes): 5.00

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.33
Total Runoff (in) ............................................................. 1.11
Peak Runoff (cfs) ........................................................... 0.51
Weighted Curve Number ............................................... 98.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:05:00 



  Preliminary Stormwater Hydrographs
1/27/2021

  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP

          Subbasin : BASIN-B
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  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP    Subbasin : BASIN-C

          Input Data

Area (ft²) ......................................................................... 50915.02
Impervious Area (%) ...................................................... 100.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 79.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (ft²) Group Number
Composite Area & Weighted CN 50915.02 98

          Time of Concentration

User-Defined TOC override (minutes): 5

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.33
Total Runoff (in) ............................................................. 1.11
Peak Runoff (cfs) ........................................................... 0.34
Weighted Curve Number ............................................... 98.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:05:00 
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  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP

          Subbasin : BASIN-C
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  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP    Subbasin : BASIN-D

          Input Data

Area (ft²) ......................................................................... 32675.01
Impervious Area (%) ...................................................... 100.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 79.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (ft²) Group Number
Composite Area & Weighted CN 32675.01 98

          Time of Concentration

User-Defined TOC override (minutes): 5.00

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.33
Total Runoff (in) ............................................................. 1.11
Peak Runoff (cfs) ........................................................... 0.22
Weighted Curve Number ............................................... 98.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:05:00 
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  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP

          Subbasin : BASIN-D
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  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP    Subbasin : BASIN-E

          Input Data

Area (ft²) ......................................................................... 98990.01
Impervious Area (%) ...................................................... 100.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 79.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (ft²) Group Number
Composite Area & Weighted CN 98990.01 98

          Time of Concentration

User-Defined TOC override (minutes): 5

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.33
Total Runoff (in) ............................................................. 1.11
Peak Runoff (cfs) ........................................................... 0.65
Weighted Curve Number ............................................... 98.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:05:00 
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  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP

          Subbasin : BASIN-E
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  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP    Subbasin : BASIN-F

          Input Data

Area (ft²) ......................................................................... 42620.02
Impervious Area (%) ...................................................... 100.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 79.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (ft²) Group Number
Composite Area & Weighted CN 42620.02 98

          Time of Concentration

User-Defined TOC override (minutes): 5

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.33
Total Runoff (in) ............................................................. 1.11
Peak Runoff (cfs) ........................................................... 0.28
Weighted Curve Number ............................................... 98.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:05:00 
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  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP

          Subbasin : BASIN-F
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  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP    Subbasin : BASIN-G

          Input Data

Area (ft²) ......................................................................... 100644.99
Impervious Area (%) ...................................................... 0.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 79.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (ft²) Group Number
Composite Area & Weighted CN 100644.99 79

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.33
Total Runoff (in) ............................................................. 0.18
Peak Runoff (cfs) ........................................................... 0.03
Weighted Curve Number ............................................... 79.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 
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  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP

          Subbasin : BASIN-G
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  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP    Subbasin : BASIN-H

          Input Data

Area (ft²) ......................................................................... 22029.99
Impervious Area (%) ...................................................... 0.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 79.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (ft²) Group Number
Composite Area & Weighted CN 22029.99 79

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.33
Total Runoff (in) ............................................................. 0.18
Peak Runoff (cfs) ........................................................... 0.01
Weighted Curve Number ............................................... 79.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 
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1/27/2021

  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP

          Subbasin : BASIN-H
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  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP    Subbasin : BASIN-I

          Input Data

Area (ft²) ......................................................................... 101140.00
Impervious Area (%) ...................................................... 0.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 79.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (ft²) Group Number
Composite Area & Weighted CN 101140.00 79

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.33
Total Runoff (in) ............................................................. 0.18
Peak Runoff (cfs) ........................................................... 0.03
Weighted Curve Number ............................................... 79.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 
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  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP

          Subbasin : BASIN-I
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  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP    Subbasin : BASIN-J

          Input Data

Area (ft²) ......................................................................... 49599.99
Impervious Area (%) ...................................................... 0.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 79.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (ft²) Group Number
Composite Area & Weighted CN 49599.99 79

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.33
Total Runoff (in) ............................................................. 0.18
Peak Runoff (cfs) ........................................................... 0.02
Weighted Curve Number ............................................... 79.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  Preliminary Stormwater Hydrographs
1/27/2021

  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP

          Subbasin : BASIN-J
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1/27/2021

  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP    Subbasin : BASIN-K

          Input Data

Area (ft²) ......................................................................... 5122.00
Impervious Area (%) ...................................................... 0.00
Impervious Area Curve Number .................................... 98.00
Pervious Area Curve Number ........................................ 79.00
Rain Gage ID ................................................................. Rain Gage-01

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (ft²) Group Number
Composite Area & Weighted CN 5122.00 79

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.33
Total Runoff (in) ............................................................. 0.18
Peak Runoff (cfs) ........................................................... 0.00
Weighted Curve Number ............................................... 79.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  Preliminary Stormwater Hydrographs
1/27/2021

  West Linn Wilsonville School District
Dollar Street Middle School

  KPFF Consulting Engineers
Design Engineer: NP
Check Engineer: DP

          Subbasin : BASIN-K
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Appendix E 

Operations and Maintenance Plan 

The operations and maintenance plan will be included in the final version of this document. 
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