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PROJECT SUMMARY 

This project proposes to manage stormwater at 19114 NW Sauvie Island Rd., Portland, OR 97231 
resulting from a 1,185 sq. ft. accessory building with gutters, downspouts, and erosion control 
drainage control system.  

SITE LOCATION AND DESCRIPTION 

19114 NW Sauvie Island Rd., Portland, OR 97231 (site), is a lot currently assigned the property 
identification number R971170520 and Tax lot 2N1W17B-00100. 
The site is entirely located within Multnomah County. An existing house, driveway and the 
accessory building in question are currently located on the site.  

SOILS 

The soils on the site are listed as Burlington fine sandy loam, 8 to 15 percent slopes (6C) and 
Burlington fine sandy loam, 0 to 8 percent slopes (6B) (Source USDA-NCSS) and are rated 
Hydrologic soil group D by Portland Maps. 

6C soils have a NRCS Wetted Drainage Class of “Somewhat poorly drained,” and 6B soils have a 
NRCS Wetted Drainage Class of “Somewhat excessively drained”. Both soils consist of 85% 
Burlington (Ksat 3.97 in/hr) and 2% Sauvie soils (Ksat 0.425 in/hr) in the top 30 cm of soil.  

Groundwater 

USGS Depth to seasonal high groundwater is estimated to be 0-20 feet (source Portland Maps). 

SLOPES 

Slope on the property varies as shown in Portland Maps and Metro Maps. (Figure 1) The site slopes 
from the SW to the NE before flattening out on the lower NE section of the site.  
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FIGURE 1:SLOPES OF 19114 NW SAUVIE ISLAND RD., AS SHOWN IN PORTLAND MAPS, <5% 
BLUE, 5-10% GREEN, 10-15% YELLOW, 15-20% ORANGE, >20% RED, (RIGHT); AND METRO 
MAPS, ORANGE >10%, DARK ORANGE >25%. SAGE GREEN = WETLANDS. (LEFT) 

EXISTING STORMWATER CONDITIONS 

An existing house, accessory building and driveway are located on the site. The existing house has 
downspouts that go to ground and drain to an unknown location. The driveway is gravel except for 
the turnaround in front of the house, which is asphalt, all sections drain to grade.  
The 1,1885 accessory building was previously constructed with gutters and 4 downspouts. 2 of the 
existing downspouts are disconnected and drain to grade. The other two downspouts go to ground 
and drain to an unknown system. The slopes around the accessory building are such that runoff 
from the downspouts drains away from the nearest property lines.  

PROPOSED CONDITIONS 

Downspouts with appropriate erosion control are proposed as the slopes of the site will direct any 
discharge from the downspouts to flow in the direction of the lower flatter NE section of the site, 
where the runoff can be safely detained while it infiltrates into the native soils,  

Table 1: Drainage basin areas 

Area 
Pre-Development 
Conditions (sq.ft) 

Post-Development Conditions 
(sq.ft) 

Accessory Building 0 1,185 
Total Impervious Area 0 1,185 
Wetland areas 
downslope from accessory building ~23,954 ~23,954 
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DESIGN HYDROLOGY 

Design hydrology for on-site stormwater runoff from the impervious surfaces on the site and 
infiltration of the runoff into the pervious areas was calculated using HydroCAD 10.20-4b modeling 
software and the Santa Barbara Urban Hydrograph (SBUH) Method. 

Design storms rates were determined from isopluvials in the NOAA Atlas 2 Precipitation-Frequency 
Atlas of the Western United States. Type 1A, 10-year 24-hour design storm of 3.5 in/hr was used to 
compare the pre-development and post development stormwater runoff. Type 1A, 2-, 5-, and 25-year 
storms were also modeled to show the pre-development and post-development discharges.  

For the modeling of soil infiltration, the most conservative rate of 0.425 in/hr had a safety factor of 2 
applied, giving a rate of 0.21 in/hr. 

Stormwater runoff for pre-development and post-development conditions were calculated. As these 
areas would not be able to drain upslope, only the area downslope of the accessory building was 
modeled. From the NE side of the accessory building the site slopes down at an estimated 9% slope 
for ~155 ft before flattening out into the noted wetland portion of the site (Figure 2). Runoff during a 
10-yr storm is not expected to be able to infiltrate while sheet flowing across a 9% slope, therefore 
the model assumes sheet flow without infiltration until the flatter portions of the site are reached. 
This lower area of the site is heavily vegetated and ~100 ft wide, allowing sufficient surface area for 
the runoff to spread out and be retained by the soils on site.  

 
FIGURE 2: LOWER AREA OF SITE DOWNSLOPE OF THE ACCESSORY BUILDING ~23,954 SQ. FT. 
USED FOR MODELING OF EXPECTED INFILTRATION FROM IMPERVIOUS AREAS ON SITE 
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The analysis looked at stormwater runoff from the impervious areas and the amount of infiltration 
achieved before runoff from the accessory building would be expected to exit the site. Table 2 lists 
the standard modeling assumptions and  

 

Table 3 shows the pre and post-development peak flow rates and runoff volume infiltration summary 
for the 2-year, 5-year, 10-year and 25-year storm. The HydroCAD® Modeling Output for the 10-
year storm is shown in Appendix C.  

 
TABLE 2: MODELING ASSUMPTIONS 

HydroCAD modeling assumptions and inputs: 
Tc = 5 minutes 
Curve Number = 98 for all paved surfaces and rooftops 
Lowest expected Infiltration rate: 0.425 in/hr. 
Safety factor applied to infiltration rate: 2 
Infiltration rate used in model: 0.21 in/hr 

 

 
TABLE 3: HYDROCAD MODEL RESULTS 

Event Runoff from Accessory Building Area 

Pre-Development Conditions Post-Development Conditions 

24 Hour Design 
Storm 

Rainfall 
(inches) 

Est. 
Peak 
Flow 
(cfs) 

Est. 
Total 

Volume 
(cf) 

Expected volume 
infiltrated in 24 

hrs in low area of 
site 

Est. 
Peak 
Flow 
(cfs) 

Est. 
Total 

Volume 
(cf) 

Expected volume 
infiltrated in 24 

hrs in low area of 
site 

 2-yr            
2.50  

        
0.015  

      
88.000  100% 

        
0.044  

   
224.000  100% 

 5-yr            
3.00  

        
0.023  

   
123.000  100% 

        
0.053  

   
273.000  100% 

 10-yr            
3.50  

        
0.031  

   
162.000  100% 

        
0.062  

   
323.000  100% 

 25-yr            
4.00  

        
0.040  

   
202.000  100% 

        
0.071  

   
372.000  100% 
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ENGINEERING CONCLUSIONS 
Stormwater runoff from the post-development impervious areas for the 10-year design storm is 
expected to completely infiltrate before exiting the site.  

The proposed installation of gutter downspouts and erosion control system on the accessory building 
is expected to meet the site’s needs for stormwater management of impervious areas on the site.  
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OPERATIONS AND MAINTENANCE (O&M) 

Downspout Extensions 

Structural components must be operated and maintained in accordance with the design specifications.  
  MAINTENANCE INDICATOR  CORRECTIVE ACTION  

  Clogged gutters, drains, or 
downspouts  

Remove sediment, debris, and blockages from downspouts, gutters, and pipes to 
maintain at least 50% conveyance at all times. Cleaning twice a year or more is 
recommended depending on the presence of overhanging trees.  

  Damaged or missing pipes, 
gutters, and downspouts  

Repair or replace broken gutters and downspouts as needed. Identify possible 
leaks and verity that roof flashing directs water into gutters. Look for low spots or 
sagging areas along the gutter line and repair as needed with new hangers.   

  Blocked downspout extension  Clear downspout elbows of debris. Clear any build-up of soil, bark dust, and/or 
vegetative growth from around downspout extensions and/or erosion control 
area..  
Verify there is sufficient slope so water flows away from the foundation.  

Vegetation   
  MAINTENANCE INDICATOR  CORRECTIVE ACTION  

  Dead or stressed vegetation  Replant 

  Dry grass or other plants  Irrigate and mulch as needed. Maintain grass height at 6”-9”.  

  Weeds  Manually remove weeds.  
Growing medium must sustain healthy plant cover and infiltrate within 48 hours.  

  MAINTENANCE INDICATOR  CORRECTIVE ACTION  
  Gullies, erosion, exposed soils, 

sediment  
Fill in and lightly compact areas of erosion with blended soil that supports healthy 
plants growth and replant as necessary.  Any erosion deeper than 2” must be 
addressed. Sediment deeper than 4 inches must be removed.  

  Scouring at the inlet(s)  Ensure erosion control or inlet gravel/rock are adequate.  
Annual Maintenance Schedule 

Summer  Make structural repairs. Clean gutters and downspouts. Remove any build-up of weeds or organic debris.  

Fall  Replant exposed soil and replace dead plants. Remove sediment and plant debris.  
Winter  Clear gutters and downspouts to maintain conveyance.  
Spring  Remove sediment and plant debris.  Replant exposed soil and replace dead plants.  
All seasons  Weed as necessary.  

Infiltration/Flow Control: All facilities must drain within 48 hours.  

Pollution Prevention: All sites must implement best management practices to prevent the 
introduction of pollutants into stormwater.    

Vectors (Mosquitoes and Rats): Stormwater facilities must not harbor mosquito larvae or rodents that 
pose a threat to public health or that undermine the facility structure. 
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APPENDIX A: HYDROCAD REPORT 



1S

Pre Development

3S

Post Development
 Accessory building

1P

Pre-dev flat area NE
 section

2P

Post-dev flat area NE
 section

Routing Diagram for 3.26.24 flat slope area 19114 NW Sauvie Island Rd
Prepared by White Pelican Consulting,  Printed 4/3/2024

HydroCAD® 10.20-4b  s/n 12722  © 2023 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type I 24-hr  10-yr Rainfall=3.50"3.26.24 flat slope area 19114 NW Sauvie Island Rd
  Printed  4/3/2024Prepared by White Pelican Consulting

Page 2HydroCAD® 10.20-4b  s/n 12722  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: Pre Development

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.031 cfs @ 9.96 hrs,  Volume= 162 cf,  Depth= 1.64"
     Routed to Pond 1P : Pre-dev flat area NE section

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr  10-yr Rainfall=3.50"

Area (sf) CN Description
1,185 80 >75% Grass cover, Good, HSG D
1,185 80 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 1S: Pre Development

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type I 24-hr
10-yr Rainfall=3.50"

Runoff Area=1,185 sf
Runoff Volume=162 cf

Runoff Depth=1.64"
Tc=5.0 min

CN=80/0

0.031 cfs
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Summary for Subcatchment 3S: Post Development Accessory building

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.062 cfs @ 9.95 hrs,  Volume= 323 cf,  Depth= 3.27"
     Routed to Pond 2P : Post-dev flat area NE section

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr  10-yr Rainfall=3.50"

Area (sf) CN Description
* 1,185 98

1,185 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 3S: Post Development Accessory building

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type I 24-hr
10-yr Rainfall=3.50"

Runoff Area=1,185 sf
Runoff Volume=323 cf

Runoff Depth=3.27"
Tc=5.0 min

CN=0/98

0.062 cfs
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Summary for Pond 1P: Pre-dev flat area NE section

Inflow Area = 1,185 sf, 0.00% Impervious,  Inflow Depth = 1.64"    for  10-yr event
Inflow = 0.031 cfs @ 9.96 hrs,  Volume= 162 cf
Outflow = 0.018 cfs @ 10.10 hrs,  Volume= 162 cf,  Atten= 43%,  Lag= 8.2 min
Discarded = 0.018 cfs @ 10.10 hrs,  Volume= 162 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 0.00' @ 10.10 hrs   Surf.Area= 23,954 sf   Storage= 18 cf

Plug-Flow detention time= 17.1 min calculated for 161 cf (100% of inflow)
Center-of-Mass det. time= 17.1 min ( 837.7 - 820.5 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 11,977 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
0.00 23,954 698.0 0 0 23,954
0.50 23,954 698.0 11,977 11,977 24,303

Device Routing     Invert Outlet Devices
#1 Discarded 0.00' 0.210 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.116 cfs @ 10.10 hrs  HW=0.00'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.116 cfs)

Pond 1P: Pre-dev flat area NE section

Inflow
Discarded

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Inflow Area=1,185 sf
Peak Elev=0.00'

Storage=18 cf

0.031 cfs

0.018 cfs
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Summary for Pond 2P: Post-dev flat area NE section

Inflow Area = 1,185 sf,100.00% Impervious,  Inflow Depth = 3.27"    for  10-yr event
Inflow = 0.062 cfs @ 9.95 hrs,  Volume= 323 cf
Outflow = 0.037 cfs @ 10.07 hrs,  Volume= 323 cf,  Atten= 40%,  Lag= 7.5 min
Discarded = 0.037 cfs @ 10.07 hrs,  Volume= 323 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 0.00' @ 10.07 hrs   Surf.Area= 23,954 sf   Storage= 38 cf

Plug-Flow detention time= 17.1 min calculated for 322 cf (100% of inflow)
Center-of-Mass det. time= 17.1 min ( 719.5 - 702.3 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 11,977 cf Custom Stage Data (Irregular) Listed below (Recalc)

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
0.00 23,954 698.0 0 0 23,954
0.50 23,954 698.0 11,977 11,977 24,303

Device Routing     Invert Outlet Devices
#1 Discarded 0.00' 0.210 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.116 cfs @ 10.07 hrs  HW=0.00'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.116 cfs)

Pond 2P: Post-dev flat area NE section

Inflow
Discarded

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=1,185 sf
Peak Elev=0.00'

Storage=38 cf

0.062 cfs

0.037 cfs
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Events for Subcatchment 1S: Pre Development

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(cubic-feet)

Depth
(inches)

2-yr 2.50 0.015 88 0.89
5-yr 3.00 0.023 123 1.25

10-yr 3.50 0.031 162 1.64
25-yr 4.00 0.040 202 2.04
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Events for Subcatchment 3S: Post Development Accessory building

Event Rainfall
(inches)

Runoff
(cfs)

Volume
(cubic-feet)

Depth
(inches)

2-yr 2.50 0.044 224 2.27
5-yr 3.00 0.053 273 2.77

10-yr 3.50 0.062 323 3.27
25-yr 4.00 0.071 372 3.77
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Events for Pond 1P: Pre-dev flat area NE section

Event Inflow
(cfs)

Discarded
(cfs)

Elevation
(feet)

Storage
(cubic-feet)

2-yr 0.015 0.009 0.00 9
5-yr 0.023 0.013 0.00 13

10-yr 0.031 0.018 0.00 18
25-yr 0.040 0.023 0.00 23
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Events for Pond 2P: Post-dev flat area NE section

Event Inflow
(cfs)

Discarded
(cfs)

Elevation
(feet)

Storage
(cubic-feet)

2-yr 0.044 0.026 0.00 27
5-yr 0.053 0.032 0.00 32

10-yr 0.062 0.037 0.00 38
25-yr 0.071 0.043 0.00 44




