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1 INTRODUCTION 
The City of Milwaukie Riverfront Park Project is located between Mcloughlin Blvd. and 
the Willamette River at the Kellogg Creek inflow.  The City has long desired to improve 
pedestrian access to Riverfront recreational facilities and to reconnect the downtown 
business and retail areas to Riverfront.  Improvements to the park include an 
amphitheater, restrooms, plaza, boat parking, car parking, pedestrian suspension bridge, 
boat ramp and dock, floating dock, pavilion with overlook, and multi-use paths.   

The project is located in the City of Milwaukie and falls under the administration of the 
City of Milwaukie (COM) Public Works Design Standards for stormwater design.  This 
report addresses the stormwater design of the park improvements in relation to COM 
stormwater regulations.  

2 EXISTING SITE 
The existing park has two parking areas and a boat ramp.  The majority of the existing 
impervious areas will be removed for the new layout of parking and sidewalks.  The 
vehicular bridge crossing Kellogg Creek and connecting the north and south parking 
areas will remain and will be incorporated into the site improvements.  The total pre-
development site impervious area is approximately 103,960 square-feet (2.4 acres).  An 
impervious area of 95,756 square-feet (2.2 acres) will be removed.  An impervious area 
of 8,204 square-feet (0.2 acres) of sidewalk will remain.  For the most part there is not an 
existing storm system.  Stormwater from the impervious surfaces flows down the river 
bank to the Willamette River.  However, there are two existing catch basins that collect 
part of the driveway stormwater runoff. These catch basins will be removed during 
construction since the driveway will be relocated. 

3 PROPOSED IMPROVEMENTS 
The Riverfront Park project has multiple uses including large grassy areas, picnic 
facilities, plaza with restrooms, amphitheater, benches for viewing the river, natural 
vegetative areas with trails, a boat ramp and parking, and transient boat dock.  The site 
has 20 long parking spaces for vehicles with trailers and 16 standard size parking spaces.  
The site improvements will add 122,821 square-feet (2.8 acres) of impervious area to the 
existing 8,204 square-feet (0.2 acres) that will remain.  The total impervious area for the 
site post-development will be 131,025 square-feet (3.0 acres).  The project will create a 
net increase of 27,065 square-feet (0.6 acres) of impervious area.  For discussion of 
stormwater the site has been divided into three key areas. These areas are the north and 
south parking (intersected by Kellogg creek connected by an existing vehicle bridge and 
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the proposed pedestrian bridge) and the north pedestrian plaza.  All storm water from 
vehicular impervious surfaces on the site will be collected and all storm water up to the 
10-year event will be treated and infiltrated on the site.  Overflow from larger storms, and 
runoff from some non-vehicular surfaces will be discharged at six pipe outfalls into the 
Willamette River.   

Appendix A shows the existing site plan and the proposed site layout and storm design. 

4 HYDROLOGIC PARAMETERS 
Table 4.1 details the 24-hour rainfall amounts for the City of Milwaukie taken from 
Oregon’s isopluvial maps published by NOAA. 

Table 4.1:  24-Hour Rainfall Amounts for the City of Milwaukie 
Recurrence Interval 

(years) 
Total Rainfall 

(inches) 
2 2.7 

5 3.1 

10 3.4 

25 3.9 

100 4.6 

 WQ 0.83 

The existing soil in the project area is Urban Land (Hydrologic Soil Group D).  The 
pervious area curve number (CN) used is 84 (fair condition open space) and the 
impervious area CN used is 98.  An estimated time of concentration of 15.0 minutes was 
used for existing conditions analysis.  The post construction time of concentration was 
calculated as a 5 minute travel time to water quality and detention facilities plus the travel 
time through the water quality and detention facilities.   

5 PROPOSED WATER QUALITY 
COM stormwater regulations state that water quality facilities are required to meet the 
design standards of the current City of Portland, Stormwater Management Manuel 
(SWMM).  SWMM specifies that pollution reduction is required for all impervious areas 
created by development projects with the exception of roof areas.  SWMM regulations 
require water quality facilities to treat stormwater runoff generated by 0.83 inches of 
rainfall over a 24-hour period when using the SBUH hydrograph-based analysis method.   

Milwaukie Riverfront Park – Stormwater Report Page 2 December 2009 



 

5.1 SOUTH PARKING 

Stormwater runoff in the south parking area (Basins C1, C2, C3 and C4) is treated and 
detained in four (4) separate facilities; one (1) vegetated swale/planter and three (3) 
infiltration planters.  All facilities are designed to meet the water quality treatment 
requirements specified by the SWMM.  The City of Portland, Bureau of Environmental 
Services (BES), Presumptive Approach Calculator was used to model water quality storm 
event capacity of all water quality facilities.  For Basin Map see Appendix B.  

The south parking area includes a plaza overlooking the Willamette River.  This overlook 
is Basin C1 (3,796 square feet impervious).  The storm water runoff from Basin C1 is 
collected by sheet flow into two (2) infiltration planters, Planter #1 and Planter #2.  The 
two planters combine to provide 477 cubic feet (cf) of storage volume (344 cf above 
grade, and 103 cf in the voids of drain rock below grade).  An area drain overflow will be 
placed 12-inches above the bottom of the planter.  The 12 inches of dead storage provides 
water quality treatment and allows time for the storm water to infiltrate.  The planters 
treat the water quality storm event flow of 0.016 cubic feet per second (cfs) and also fully 
infiltrate the 10-year storm water runoff of 0.077 cfs.  The soils for the project site are 
classified as Urban Soils by the USDA Soil Conservation Service.  Urban Soils are not 
provided with typical infiltration rates.  Soils adjacent to our site that are classified have 
reported infiltration rates between 0.6 – 2.0 inches per hour.  We have assumed an 
infiltration rate of 2.0 inches per hour.   

Runoff from Basin C2 (16,320 square-feet impervious and 3,465 square feet pervious) is 
conveyed to a vegetated swale, “South Swale,” through concrete curb cuts.  The swale is 
located along vehicle turn-around next to the river overlook.  The swale is 188 feet long.  
It has a 0.5-foot bottom width and 3L:1V side slopes.  Initially the swale is 1.5 feet deep, 
but increases to a depth of 3 feet at the outlet point.  The South Swale coveys the storm 
water to Planter #3.    

Planter #3 is along the same alignment as South Swale.  The remainder of the C2 Basin 
surface area that does not discharge storm water to the swale is collected into Planter #3 
through concrete curb cuts Basin C2 generates a water quality runoff flow rate of 0.067 
cfs.  Planter #3 has 1,814 cf of storage volume (1,395 cf above grade, and 418 cf below 
grade).  An area drain overflow is placed at an elevation of 12-inches above the bottom of 
the pond.  The 12-inches of dead storage provide water quality and infiltration.  The 
swale and Planter #3 combine to treat a water quality runoff flow rate of 0.067 cfs and 
also fully infiltrate the runoff from a 10-year event of 0.208 cfs. 

Runoff from Basin C3 is conveyed to “Large Pond”.  The pond is located at the center 
island between trailer parking and standard parking.  Runoff from Basin C3 (10,212 
square feet impervious and 3,222 square-feet pervious) is conveyed to Large Pond 
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through concrete curb cuts.  The water quality storm event for Basin C3 generates a 
runoff of 0.042 cfs.  Large Pond has a storage volume of 1,032 cf.  The proposed outlet is 
a ditch inlet with inlet elevation 18 inches above the bottom of the pond.  The 18-inch 
difference creates a dead storage for water quality and infiltration (2.0 inches per hour 
infiltration was used for modeling).  The Large Pond also infiltrates the entire storm 
water runoff from a 10-year storm event, 0.208 cfs 

Basin C4 includes the roadway area south of the bridge crossing Kellogg Creek.  Runoff 
from Basin C4 (3,328 sf impervious) is conveyed to Planter #4.  Similar to the other 
planters, there is an area drain placed 12 inches above the bottom of the planter to 
maximize treatment and infiltration.  Planter #4 provides 553 cf of storage volume 
(425 cf above grade, and 128 cf below grade).  The planter provides treatment for the 
water quality flow of 0.014 cfs and fully infiltrates the runoff from the 10-year event, 
0.068 cfs. 

For water quality and detention calculations see Appendix C.   

5.2 NORTH PARKING 

Stormwater runoff in the north parking area (Basins N1, N2, and N3) is treated and 
detained in three (3) separate facilities; one (1) flat planter and two (2) sloped planters.  
All three planters are designed to SWMM’s water quality requirements. 

Basin N1 includes the lower level parking drive aisle and sidewalks.  Storm water is 
conveyed into Planter #5 via trench drain located at the top of the boat ramp and by curb 
cuts along the drive aisle.  Storm water runoff from Basins N1 (11,375 square-feet 
impervious) generates a water quality runoff flow of 0.047 cfs.  Planter #5 is 7 feet wide 
by 151 feet long and is sloped at 1.5% to match the slope of the adjacent drive aisle.  The 
planter has six (6) check dams spaced equally along the bottom of the planter to 
maximize the infiltration area.  With 12-inches of dead storage and 12-inches of drain 
rock media below grade, there is approximately 1,205 cf of storage volume (907 cf above 
grade, and 298 cf below grade).  The planter provides treatment for the water quality 
storm event (0.047 cfs) and fully infiltrates the 10-year storm event runoff (0.232 cfs) 
with no overflow.  An overflow catch basin is providing 12 inches above the bottom of 
the planter for larger storm events. 

Basin N2 (6,372 sf impervious) includes the paved drive aisle directly north of the 
Kellogg Creek Bridge.  Storm water is conveyed to Planter #6 via trench drain.  Planter 
#6 is on the opposite side of the lower drive aisle from Planter #5.  And, it is just west of 
Planter #7.  The planter is shaped like a sawtooth and is sloped, similar to Planter #5, at a 
1.5-percent grade.  Planter #6 also includes check dams to maximize infiltration.  The 
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planter has an average bottom width of 7 feet.  The planter has a vertical retaining wall on 
the east side and has 3L:1V side slopes on the west side.  Planter #6 provides treatment 
for the water quality storm event (0.026 cfs) and fully infiltrates the 10-year storm event 
runoff (0.130 cfs) with no overflow.  An overflow catch basin is provided 12 inches from 
the bottom of the planter to manage larger storm events.   

Basin N3 (3,429 sf impervious, and 6,487 pervious) includes the upper level parking and 
drive aisle.  The parking stall pavement surface is a pervious pavement material to allow 
for immediate surface infiltration.  Storm water runoff from Basin N3 sheet flows across 
the parking stalls and through curb cuts to Planter #7.  The planter zigzags along the front 
of the parking stall and is 3 feet wide.  Planter #7 has 3 inches of dead storage and 
12 inches of drain rock media below grade, providing 288 cf of storage volume (131 cf 
above grade, and 157 cf below grade).  Planter #7 provides treatment for the water 
quality storm event (0.014 cfs) and fully infiltrates the 10-year storm event runoff 
(0.070 cfs) with no overflow.  Overflow notches in the planter wall located 3 inches 
above the bottom of the planter allow for sufficient overflow for the larger storm events. 

For water quality and detention calculations see Appendix C.   

5.3 PEDESTRIAN PLAZA 

The Pedestrian Plaza area includes the restrooms, water features, planters, and 
amphitheater these areas have two (2) water quality features for stormwater treatment.  A 
swale is proposed on the south side of the plaza and a filter strip is proposed on the far 
north side of the plaza.  All the facilities meet SWMM’s requirements for water quality.  
A large percentage of the plaza is graded to sheet flow stormwater runoff run into 
adjacent planters or grassy areas.  These areas were not modeled for water quality 
purposes. 

On the south side of the plaza there is a 100-foot long water quality swale with 12-inch 
high check dams located every 25 feet to allow for higher infiltration.  The swale is 
sloped at approximately 4 percent and the bottom width is 9 feet.  The side slopes are 
2L:1V.  The swale treats a water quality runoff event of 0.044 cfs from Basin P1 
(10,660 square-feet of impervious).  Basin P1 storm water is collected in area drains and 
is conveyed to the swale using a 12-inch pipe.  The swale also infiltrates 99 percent of the 
10-year storm event with a runoff flow rate of 0.07 cfs.   

On the south side of the plaza there is an 80-foot long water quality swale with 12-inch 
high check dams located every 20 feet to allow for higher infiltration.  The swale is 
sloped at approximately 3.4 percent and the bottom width is 4 feet.  The side slopes are 
2L:1V.  The swale treats a water quality runoff event of 0.009 cfs from Basin P2 

Milwaukie Riverfront Park – Stormwater Report Page 5 December 2009 



 

(2,145 square-feet of impervious).  Basin P2 storm water is collected by area drains and 
is conveyed to the swale using a 12-inch pipe.  The swale also infiltrates 100 percent of 
the 10-year storm event with a runoff flow rate of 0.044cfs.   

Both swales treating storm water from the plaza areas eventually discharge to the 
Willamette River. 

For water quality and detention calculations see Appendix C.   

6 PROPOSED DETENTION 
Since infiltration rates in this area are not high enough to infiltrate the 2-, 5-, 10-, and 
25-year storm event, it is necessary to provide a detention system in order to meet the 
COM flow attenuation requirements:  post-development flow for 2-, 5-, 10-, and 25-year 
storm events shall be detained to the pre-development discharge rate.  The detention 
facilities for the project have been designed to meet the COM requirements. 

Table 6.0 is a summary of the pre and post development runoff flow-rates for the 2-, 5-, 
10-, and 25-year storm events.   

Table 6.0:  Pre- and Post-Development Flow and Detention Requirements 

Recurrence 
Interval (years) 

Pre-Development 
Flow (cfs) 

Post-
Development 

Flow (cfs) 

Flow Reduction 
(cfs) 

2 1.31 0.96 0.35 

5 1.52 1.17 0.35 

10 1.67 1.38 0.29 

25 1.93 1.59 0.34 

6.1 SOUTH PARKING 

Table 6.1.1 is a summary of the proposed South Parking area water quality and detention 
facilities.  Inflow is the sum of flow from all basins (Basins C1, C2, C3 and C4).  
Modeled outflow is the post-development flow released from the four (4) separate 
facilities; one (1) vegetated swale/planter and three (3) infiltration planters.   

Table 6.1.1:  South Parking Detention Summary 
Recurrence 

Interval (years) 
Inflow (cfs) 

Modeled Outflow 
(cfs) 

Flow Reduction 
(cfs) 

2 0.52 0.48 0.02 

5 0.61 0.58 0.03 

10 0.68 0.68 0.00 

25 0.79 0.79 0.00 
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The total storm water detention storage volume for the South Parking treatment facilities 
is approximately 3,846 cubic feet.   

For water quality and detention calculations see Appendix C.   

6.2 NORTH PARKING  

Table 6.2.1 is a summary of the proposed North Parking area water quality and detention 
facilities. Inflow is the sum of flow from all the basins (Basin N1, N2, and N3).  Modeled 
outflow summation of the flow that is released from the three (3) facilities; one (1) flat 
planter and two (2) sloped planters. 

Table 6.2.1:  North Parking Detention Summary 
Recurrence 

Interval (years) 
Inflow (cfs) 

Modeled Outflow 
(cfs) 

Flow Reduction 
(cfs) 

2 0.42 0.30 0.12 

5 0.49 0.37 0.12 

10 0.55 0.43 0.12 

25 0.62 0.50 0.12 

The total storm water detention storage volume for the North Parking treatment facilities 
is approximately 1,822 cubic feet.   

For water quality and detention calculations see Appendix C.   

6.3 PEDESTRIAN PLAZA 

The proposed Pedestrian Plaza area water quality swales provide treatment and some 
detention value; however, we did not include detention in our analysis. The detention 
value is in the form of check dams spaced 20 to 25 feet apart. The total storm water 
detention storage volume for the Pedestrian Plaza treatment facilities is approximately 
814 cubic feet.   

For water quality and detention calculations see Appendix C.   
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