
HOW TO USE THIS MANUAL 
 
This section includes:  
 
• “How To Use This Manual” Flowchart 
• Case examples for:  

• #1 Single-family house (Southeast Portland)  
• #2 Single-family house (Northwest Portland) 
• #3 Rowhouse with private driveway (Northeast Portland)  
• #4 Rowhouse with private driveway (Southwest Portland) 
• #5 Commercial site development with parking lot (North Portland)  
• #6 Commercial site development with parking lot (Southwest Portland) 
• #7 Subdivision with public street improvements (Southeast Portland) 
• #8 Subdivision with public street improvements (Northwest Portland) 

 
The purpose of this section is to help the user navigate the Stormwater 
Management Manual and apply it to projects of varying size, type, and 
complexity.  The goal is a higher number of successful permit applications, 
resulting in fewer check-sheet revisions.   
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“HOW TO USE THIS MANUAL” FLOWCHART 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: If any of the following activities exist on the project site, Chapter 4.0 must be used to design source 
controls for each. 
 
• Fuel Dispensing Facilities • Above-Ground Storage of Liquid Materials • Solid Waste Storage Areas, 
Containers, and Trash Compactors • Exterior Storage of Bulk Materials • Material Transfer Areas/ Loading 
Docks • Equipment and/or Vehicle Washing Facilities • Stormwater Disposal from Development on 
Recycled Land (brownfields) • Covered Vehicular Parking Areas 

Will the project 
construct or redevelop 
over 500 square feet of 
impervious surface, or 
discharge stormwater 
off-site from 
impervious surfaces 
that were previously 
infiltrated on-site? 

Use Chapter 3.0 to compile an operations and 
maintenance (O&M) plan for the stormwater 
management facilities.  Fill out Form O&M.  

 

Category 1: 
On-site infiltration: 
• Surface Infiltration 
Facilities 

 

Use Chapter 2.0 to design pollution 
reduction and flow control facilities 
for the project. Note: flow control may 
not be required per Section 1.6

 Design spill control manhole or other pollution 
reduction facility in accordance with Chapter 2.0. 

Will the UICs be used to infiltrate runoff from non-residential 
or high-use (> 1,000 average daily trips) streets or parking lots?

N 

 

N 

Will the UICs be used to infiltrate roof runoff only? 

.2. 

N 

Use the Stormwater Destination/Disposal Hierarchy from Exhibit 1-1 to determine the ultimate 
disposal point for the stormwater from the site:  
 
 
 

Submit plans to the City for permitting, including stormwater destination, any applicable source controls 
with associated submittals, and applicable pollution reduction and/or flow control facilities with sizing 
forms (Form SIM), calculations, planting plans, and O&M forms.  END. 
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Category 3: 
Off-site flow to:  
• Drainageway 
• River 
• Storm Sewer 
Category 4: 
Off-site flow to: 
• Combined Sewer 
Category 2: On-site infiltration:  
• Underground Injection Controls (UICs) 
(Soakage Trenches, Drywells, or Public Infiltration 
Sump Systems) 
 
 
 
 
 

Design surface 
infiltration facilities 
per Section 2.2.2 
and Section 2.9. 
 Y
Y

Unless used exclusively for residential rooftop 
runoff, UICs must be approved by and registered 
with DEQ.  Rule authorization or permitting 
criteria must be met, including sufficient 
separation to groundwater (see Section 1.4).  
Design UICs per Section 2.9.  
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CASE EXAMPLE #1: Single-Family House (Southeast Portland) 
 
A single-family house with a footprint of 1,600 square feet and a driveway with a 
footprint of 400 square feet will be constructed on a 5,000 square-foot lot in 
Southeast Portland.  Preliminary geotechnical research indicates that the soil in 
the area belongs to hydrologic soil group B (from the USDA/NRCS Soil Survey 
of Multnomah County, Oregon), and depth to groundwater is approximately 100 
feet.  The lot has slopes less than 2 percent.  
 
 
 

5,000 sq-ft lot 
400 sq-ft driveway 

1,600 sq-ft roof 

SE
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Step 1: Determine the stormwater disposal point for the site.  Use Exhibit 1-1: 
Stormwater Destination/Disposal Hierarchy (in Chapter 1.0) 
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Under category #1, the Stormwater Destination/Disposal Hierarchy states that 
where subsurface soils infiltrate adequately, runoff from rooftops may be 
directed to underground injection control facilities, such as soakage trenches and 
drywells.  In this case, with B-type soils and mild slopes, on-site infiltration is 
most likely feasible.  The Environmental Soils section of the Bureau of 
Development Services (BDS) may be contacted to confirm the viability of 
infiltration on private property at 503-823-7790.  In addition to drywells and 
soakage trenches, other options include surface infiltration facilities such as 
vegetated or grassy swales, infiltration planters, or vegetated infiltration basins.  
In addition to the options listed above, the driveway may use pervious pavement 
or be graded to sheet flow into adjacent lawn areas.   
 
Step 2: Design drywells, soakage trenches, or surface infiltration facilities in 
accordance with Chapter 2.0: Stormwater Management Facility Design.   
 
Soakage Trenches: If soakage trenches are 
used to infiltrate stormwater from the rooftop 
areas, Exhibit 2-28: East Soakage Trench is 
used.  In accordance with this exhibit, 24 feet 
of soakage trench is required per 1,000 square 
feet of rooftop area.  In this example, the 
length of soakage trench needed to dispose of 
stormwater from the roof area will be: 1,600 x 
(24/1,000) = 38.4 feet in length.  If used for 
the roof and the driveway, the soakage trench 
will need to be: 2,000 x (24/1,000) = 48 feet.  
The design criteria presented in the soakage 
trench section of Chapter 2.0 must be used to 
design the trench, and to locate the facility 
on-site.  Setbacks from building structure 
must be considered.  The detailed design and 
location must be shown on the permit 
drawings.  
 
Drywells: If drywells are used to infiltrate stormwa
Exhibit 2-34: Drywell Sizing is used.  In accordanc
deep, 28-inch diameter drywell or a 5-foot deep, 48-
required to infiltrate stormwater from impervious a
square feet in size.  The design criteria presented in
Chapter 2.0 must be used to design the drywell, and
Setbacks from building structure must be considere
detailed design and location must be shown on the 
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e with this exhibit, a 10-foot 
inch diameter drywell is 
reas between 1,000 and 2,000 
 the private drywell section of 
 to locate the facility on-site.  

d (see Exhibit 2-36).  The 
permit drawings.  
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Surface Infiltration Facilities: If surface infiltration facilities are used to infiltrate 
stormwater from the rooftop areas, Section 2.2.2 is used.  In accordance with the 
surface infiltration design approach from this section, enough storage volume 
must be provided in the facility to contain the runoff from a 10-year, 24-hour 
storm.  For the rooftop, this volume is: 0.28 feet x 1,600 square feet = 448 cubic 
feet.  For the rooftop and the driveway, this volume is approximated by the 
following equation: 0.28 feet x 2,000 square feet = 560 cubic feet.  The design 
criteria presented in each applicable section of Chapter 2.0 must be used to 
design the facility, and to locate the facility on-site.  Setbacks from building 
structure must be considered.  The detailed design and location must be shown 
on the permit drawings. 
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Step 3: Use Chapter 3.0: Operations & Maintenance to compile an operations 
and maintenance plan for the drywells, soakage trenches, or other stormwater 
management facilities used on the site.  Form O&M must be filled out and 
recorded with the applicable county prior to submission to the city with the 
permit drawings. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S
t
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a
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S
A

tep 4: Submit the house plans to th
rench, or other stormwater manage
rawings, along with applicable det
ttached.  END. 

Driveway constructed with pervious pavement, 
graded to sheet flow into lawn area, or directed 
to drywell, soakage trench or surface infiltration 
facility 
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X
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Roof gutter downspouts directed to drywell, 
soakage trench or surface infiltration facility 
options 
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CASE EXAMPLE #2: Single-Family House (Northwest Portland) 
 
A single-family house with a footprint of 1,600 square feet and a driveway with a 
footprint of 400 square feet will be constructed on a 5,000 square-foot lot in 
Northwest Portland.  Preliminary geotechnical research indicates that the soil in 
the area belongs to hydrologic soil group C (from the USDA/NRCS Soil Survey 
of Multnomah County, Oregon), and the lot has slopes that range from 10 to 20 
percent.  There is an existing public storm sewer pipe in the frontage street with 
an existing service lateral to the property.   
 

Existing storm sewer service lateral 

5,000 sq-ft lot 

400 sq-ft driveway 
1,600 sq-ft roof 

N
W
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tre

et
 

 
 
 
 
 
 
 
 
 
 
 
 
Step 1: Determine the stormwater disposal point for the site.  Use Exhibit 1-1: 
Stormwater Destination/Disposal Hierarchy (in Chapter 1.0) 
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Category #1 (surface infiltration facilities) and category #2 (on-site infiltration 
with drywell or soakage trench) depend on project site soils that infiltrate 
relatively well (2 inches per hour minimum).  In this example, with C-type soils 
and moderate slopes, on-site infiltration is not likely feasible.  The Environmental 
Soils section of the Bureau of Development Services (BDS) may be contacted to 
confirm the viability of infiltration on private property at 503-823-7790.  Category 
#3 (off-site flow to drainageway, river, or storm-only pipe system) depends on 
the availability of such resources.  Portlandmaps.com or other city maps 
available at the Development Services Center (1900 SW 4th Avenue) can be used 
to identify off-site stormwater conveyance systems.  In this case, there is an 
existing storm sewer service lateral that the property will use.  Pollution 
reduction and flow control are required prior to discharge into the storm sewer.    
 
Step 2: Choose pollution reduction and flow control facilities from Chapter 2.0: 
Stormwater Management Facility Design.  There are many facility types to 
choose from that will achieve both pollution reduction and flow control.  Exhibit 
2-1 can be used to help choose a facility type that can use the simplified approach 
for sizing.  In this example, flow-through planters will be used to manage 
stormwater from the rooftop, and the overflow and underdrain pipes from the 
planters will be connected to the storm sewer service lateral.  The driveway may 
use pervious pavement; may be graded to sheet flow into adjacent lawn areas if 
sufficiently sized in accordance with vegetated filter design criteria (at least 1 
square foot of lawn area per 5 square feet of driveway area, lawn area must be at 
least 10 feet by 10 feet); or may be directed to the flow-through planters.     
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Step 3: Design pollution reduction and flow 
control facilities from Chapter 2.0: 
Stormwater Management Facility Design.  
Form SIM will be used to size the flow-
through planters to meet pollution 
reduction and flow control requirements.  
From this form, the sizing factor for flow-
through planters is 0.06.  The required 
square-footage of planters is the square 
footage of the roof multiplied by the sizing 
factor: 1,600 square feet x 0.06 = 96 square 
feet.  The planters can be split up and 
located at each roof downspout, or the 
downspouts can be plumbed to one large 
planter, as long as 96 square feet of flow-
through planter is provided and all the 
planters are connected to the storm sewer 
service lateral. 
 
Step 4: Use Chapter 3.0: Operations & Maintenance to compile an operations 
and maintenance plan for the flow-through planters used on the site.  Form 
O&M must be filled out and recorded with the applicable county prior to 
submission to the city with the permit drawings. 
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Step 5: Submit the house plans to the city for permitting.  The stormwater 
destination (pipe connection to the storm sewer service lateral) must be clearly 
identified on the drawings, along with flow-through planter locations and 
applicable details, and the completed Form SIM and recorded O&M plan must 
be attached.  END. 
 
 
 

Driveway constructed with pervious pavement, 
graded to sheet flow into lawn area, or directed 
to flow-through planters 

Overflow and underdrain piping 
from flow-through planters directed 
to public storm sewer in street 

Roof gutter downspouts directed 
to flow-through planters 
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CASE EXAMPLE #3: Rowhouse Development w/ Private Driveway 
(Northeast Portland) 

 
A rowhouse development with six 1,000 square-foot rooftops and a driveway 
with a footprint of 1,000 square feet will be constructed on a 10,000 square-foot 
lot in Northeast Portland.  Preliminary geotechnical research indicates that the 
soil in the area belongs to hydrologic soil group B (from the USDA/ NRCS Soil 
Survey of Multnomah County, Oregon), and the depth to groundwater is 
approximately 130 feet.  The lot has slopes less than 2 percent.  
 
 
 

10,000 sq-ft lot 

1,000 sq-ft driveway 

Six 1,000 sq-ft rooftops 

N
E 

X
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Step 1: Determine the stormwater disposal point for the site.  Use Exhibit 1-1: 
Stormwater Destination/Disposal Hierarchy. 
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Under category #1, the Stormwater Destination Hierarchy states that where 
subsurface soils infiltrate adequately, runoff from rooftops may be directed to 
underground injection control facilities, such as soakage trenches and drywells.  
In this case, with B-type soils and mild slopes, on-site infiltration is most likely 
feasible.  The Environmental Soils section of the Bureau of Development Services 
(BDS) may be contacted to confirm the viability of infiltration on private 
property at 503-823-7790.  In addition to drywells and soakage trenches, other 
options generally include surface infiltration facilities such as vegetated or grassy 
swales, infiltration planters, or vegetated infiltration basins.   
 
In accordance with the surface infiltration design approach from Section 2.2.2, 
enough storage volume must be provided in the surface infiltration facility to 
contain the runoff from a 10-year, 24-hour storm.  For the rooftop areas, this 
volume is: 0.28 feet x 6,000 square feet = 1,680 cubic feet.  In this example, there is 
not adequate space on-site to construct surface infiltration facilities for the 
rooftop areas.   
 
Under category #1, the 1,000-square-foot driveway must be evaluated for surface 
infiltration.  In accordance with the surface infiltration design approach in 
Section 2.2.2, enough storage volume must be provided in the surface infiltration 
facility to contain the runoff from a 10-year, 24-hour storm.  For the driveway, 
this volume is: 0.28 feet x 1,000 square feet = 280 cubic feet.  The design criteria 
presented in each applicable section of Chapter 2.0 must be used to design the 
surface infiltration facility itself, and locate the facility on-site.  Setbacks from 
building structure must be considered.  The detailed design and location must be 
shown on the permit drawings. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I
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that case, a spill control manhole or other pollution reduction facility is also 
required.  Drywells or soakage trenches must be registered with DEQ per 
Section 1.4.4. 
 
Step 2: Design the drywells, soakage trenches, surface infiltration facilities, 
and/or pollution reduction facilities in accordance with Chapter 2.0: Stormwater 
Management Facility Design.   
 
If surface infiltration facilities such as swales, infiltration planters, or vegetated 
infiltration basins are used to infiltrate stormwater from the driveway area, 
Section 2.2.2 is used.  As discussed under step 1, 280 cubic feet of storage volume 
must be provided.  The design criteria presented in each applicable section of 
Chapter 2.0 must be used to design the facility, and to locate the facility on-site.  
Setbacks from building structure must be considered.  The detailed design and 
location must be shown on the permit drawings. 
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with the Oregon Department of Environmental Quality (DEQ), in accordance 
with Section 1.4.4.      
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orm SIM will be used to size the 
egetated swale to meet pollution 
eduction requirements.  From 
his form, the sizing factor for 
egetated swales is 0.09.  The 
equired square-footage of swale 
s: 1,000 square feet x 0.09 = 90 
quare feet.  The swale will be 5 
eet wide by 18 feet long, and will 
nclude an overflow catch basin 
lumbed to the site’s drywell or 
oakage trench. 

f a drywell is used to infiltrate stormwater
xhibit 2-34: Drywell Sizing is used.  In ac
eep, 48-inch diameter drywell is required
quare-foot impervious rooftop area.  If the
tormwater from both the rooftop and driv
mpervious area), a 15-foot deep, 48-inch d
esign criteria presented in the private dry
sed to design the drywell, and to locate th
uilding structure must be considered (see
nd location must be shown on the permit 
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iameter drywell is required.  The 
well section of Chapter 2.0 must be 
e facility on-site.  Setbacks from 
 Exhibit 2-36).  The detailed design 
drawings.  
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Step 3: Use Chapter 3.0: Operations & Maintenance to compile an operations 
and maintenance plan for the drywell, soakage trench, or other stormwater 
management facilities used on the site.  Form O&M must be filled out and 
recorded with the applicable county prior to submission to the city with the 
permit drawings. 
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Drywell used for rooftops, surface infiltration used for driveway: 
 
 

Driveway sheet flows to planter 

3’ by 94’ by 1’ deep infiltration 
planter 

Roof drains directed to 10’ deep, 
48” diameter drywell 
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Drywell used for rooftops and driveway, with pollution reduction facility for 
driveway: 
 
 
 
 
 
 
 
 
 
 
 
 
Soakage trenches used for rooftops and driveway, with a pollution reduction 
facility for the driveway: 
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90 sq-ft vegetated swale 

Driveway drainage directed 
to vegetated swale  

Roof drains directed to 15’ deep, 
48” diameter drywell 

Piping system from rooftops 
directed to soakage trench 

168 sq-ft soakage trench 

Driveway drainage directed 
to spill control manhole with 
overflow to soakage trench 
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X
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CASE EXAMPLE #4: Rowhouse Development w/ Private Driveway 
(Southwest Portland) 

 
A rowhouse development with six 1,000 square-foot rooftops and a driveway 
with a footprint of 1,000 square feet will be constructed on a 10,000 square-foot 
lot in Southwest Portland.  Preliminary geotechnical research indicates that the 
soil in the area belongs to hydrologic soil group C (from the USDA/NRCS Soil 
Survey of Multnomah County, Oregon), and the lot has slopes that range from 5 
to 15 percent.  There is an existing public storm sewer pipe in the frontage street 
with an existing service lateral to the property.   
 

10,000 sq-ft lot 

1,000 sq-ft driveway 

Six 1,000 sq-ft rooftops 
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Step 1: Determine the stormwater disposal point for the site.  Use Exhibit 1-1: 
Stormwater Destination/Disposal Hierarchy. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
w
r

S
A

ategory #1 (surface infiltration facilitie
ith drywell or soakage trench) depend

elatively well (2 inches per hour minim

tormwater Management Manual 
dopted July 1, 1999; revised Septembe
s) and category #2 (on-site infiltration 
 on project site soils that infiltrate 
um).  In this example, with C-type soils 

 How to Use 18 of 40 
r 1, 2004 

http://www.portlandonline.com/bes/index.cfm?&a=55769


and moderate slopes, on-site infiltration is not likely feasible.  The Environmental 
Soils section of the Bureau of Development Services (BDS) may be contacted to 
confirm the viability of infiltration on private property at 503-823-7790.  Category 
#3 (off-site flow to drainageway, river, or storm-only pipe system) depends on 
the availability of such resources.  http://www.portlandmaps.com/ or other City 
maps available at the Development Services Center (1900 SW 4th Avenue) can be 
used to identify off-site stormwater conveyance systems.  In this example, there 
is an existing storm sewer service lateral that the property will use.  Pollution 
reduction and flow control are required prior to discharge into the storm sewer.    
 
Step 2: Choose pollution reduction and flow control facilities from Chapter 2.0: 
Stormwater Management Facility Design.  There are many facility types to 
choose from that will achieve both pollution reduction and flow control.  Exhibit 
2-1 can be used to help choose a facility type that can use the simplified approach 
for sizing.  In this example, a flow-through planter will be used to manage 
stormwater from the rooftops, and the overflow and underdrain pipes from the 
planters will be connected to the storm sewer service lateral.  The driveway may 
use pervious pavement with underdrains connected to the storm sewer, or the 
runoff may be directed to the flow-through planter.       
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located at each roof downspout, or the 
downspouts can be plumbed to one large 
planter, as long as 360 square feet of flow-
through planter is provided and all the 
planters are connected to the storm sewer 
service lateral. 
 
Step 4: Use Chapter 3.0: Operations & Maintenance to compile an operations 
and maintenance plan for the flow-through planter used on the site.  Form O&M 
must be filled out and recorded with the applicable county prior to submission to 
the city with the permit drawings. 
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CASE EXAMPLE #5: Commercial Development w/ Parking Lot 
(North Portland) 

 
A commercial building development with a 5,000 square-foot building footprint 
and a 5,000 square-foot parking lot will be constructed on a 12,000 square-foot lot 
in North Portland.  Preliminary geotechnical research indicates that the soil in 
the area belongs to hydrologic soil group B (from the USDA/NRCS Soil Survey 
of Multnomah County, Oregon), and the depth to groundwater is approximately 
70 feet.  The lot has slopes less than 2 percent.  
 
 
 

12,000 sq-ft lot 

5,000 sq-ft parking lot

5,000 sq-ft rooftop 
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Step 1: Determine the stormwater disposal point for the site.  Use Exhibit 1-1: 
Stormwater Destination/Disposal Hierarchy. 
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Under category #1, the Stormwater Destination/Disposal Hierarchy states that 
where subsurface soils infiltrate adequately, runoff from rooftops may be 
directed to underground injection control facilities, such as soakage trenches and 
drywells.  In this case, with B-type soils and mild slopes, on-site infiltration is 
most likely feasible.  The Environmental Soils section of the Bureau of 
Development Services (BDS) may be contacted to confirm the viability of 
infiltration on private property at 503-823-7790.  In addition to drywells and 
soakage trenches, other options generally include surface infiltration facilities 
such as vegetated or grassy swales, infiltration planters, or vegetated infiltration 
basins.  In accordance with the surface infiltration design approach from Section 
2.2.2, enough storage volume must be provided in the surface infiltration facility 
to contain the runoff from a 10-year, 24-hour storm.  For the rooftop areas, this 
volume can be approximated by: 0.28 feet x 5,000 square feet = 1,400 cubic feet.  
In this example, there is not adequate space on-site to construct surface 
infiltration facilities for the rooftop areas.   
 
Under category #1, the 5,000 square-foot parking lot must be evaluated for 
surface infiltration.  In accordance with the surface infiltration design approach 
in Section 2.2.2, enough storage volume must be provided in the surface 
infiltration facility to contain the runoff from a 10-year, 24-hour storm.  For the 
parking lot, this volume is: 0.28 feet x 5,000 square feet = 1,400 cubic feet.  In this 
example, there is not adequate space on-site to construct surface infiltration 
facilities to completely dispose of stormwater from the parking lot areas.   
 
Because there is not enough space on-site for complete surface infiltration, under 
category #2 the runoff from the parking lot may be infiltrated on-site with a 
private drywell or soakage trench.  A pollution reduction facility or a spill 
control manhole must also be used to meet pollution reduction requirements.   
 
Step 2: Design the drywells, soakage trenches, surface infiltration facilities, 
and/or pollution reduction facilities in accordance with Chapter 2.0: Stormwater 
Management Facility Design.  Exhibit 2-1 can be used to help select a facility 
type that can utilize the simplified approach for sizing.   
 
In this example, an infiltration planter will be used to manage stormwater from 
the parking lot, and the overflow from the planter will be connected to the site’s 
drywell.  Drywells and soakage trenches must be registered with DEQ in 
accordance with Section 1.4.4.    
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f a soakage trench is used to infiltrate stormwater 
rom the rooftop or parking lot, Exhibit 2-28: East 
oakage Trench is used.  In accordance with this 
xhibit, 24 feet of soakage trench is required per 
,000 square feet of rooftop area.  In this example, 
he length of soakage trench to handle the roof 
unoff will be: 5,000 * (24/1,000) = 120 feet in length.  
f used for the roof and the parking lot, the soakage 
rench will be: 10,000 * (24/1,000) = 240 feet.  The 
esign criteria presented in the soakage trench 
ection of Chapter 2.0 must be used to design the 
rench, and to locate the facility on-site.  Setbacks 
rom building structure must be considered.  The 
etailed design and location must be shown on the 
ermit drawings.   
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Step 3: Use Chapter 3.0: Operations & Maintenance to compile an operations 
and maintenance plan for the drywell, soakage trench, or other stormwater 
management facilities used on the site.  Form O&M must be filled out and 
recorded with the applicable county prior to submission to the city with the 
permit drawings. 
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CASE EXAMPLE #6: Commercial Development w/ Parking Lot 
(Southwest Portland) 

 
A commercial building development with a 5,000 square-foot building footprint 
and a 5,000 square-foot parking lot will be constructed on a 12,000 square-foot lot 
in Southwest Portland.  Preliminary geotechnical research indicates that the soil 
in the area belongs to hydrologic soil group C (from the USDA/NRCS Soil 
Survey of Multnomah County, Oregon), and the lot has slopes that range from 2 
to 5 percent.  There is an existing public combined sewer pipe in the frontage 
street with an existing service lateral to the property.   
 
 

12,000 sq-ft lot 

5,000 sq-ft parking lot

5,000 sq-ft rooftop 
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Step 1: Determine the stormwater disposal point for the site.  Use Exhibit 1-1: 
Stormwater Destination/Disposal Hierarchy. 
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Category #1 (surface infiltration facilities) and category #2 (on-site infiltration 
with drywell or soakage trench) depend on project site soils that infiltrate 
relatively well (2 inches per hour minimum).  In this example, with C-type soils 
and moderate slopes, on-site infiltration is not likely feasible.  The Environmental 
Soils section of the Bureau of Development Services (BDS) may be contacted to 
confirm the viability of infiltration on private property at 503-823-7790.  Category 
#3 (off-site flow to drainageway, river, or storm-only pipe system) depends on 
the availability of such resources.  Portlandmaps.com or other City maps 
available at the Development Services Center (1900 SW 4th Avenue) can be used 
to identify off-site storm systems.  In this example, there are no existing storm-
only conveyance systems available to serve the site.  Where on-site infiltration is 
not possible, and there is not an available storm-only system to serve the site, 
category #4 (off-site flow to a combined sewer) may be evaluated for use.    
 
Step 2: Choose pollution reduction and flow control facilities from Chapter 2.0: 
Stormwater Management Facility Design.  There are many facility types to 
choose from that will achieve both pollution reduction and flow control.  Options 
that retain water on-site are required to the maximum extent practicable.  Exhibit 
2-1 can be used to help choose a facility type that can use the simplified approach 
for sizing.  In this example, flow-through planters will be used to manage 
stormwater from the rooftop and parking lot, and the overflow and underdrain 
pipes from the planters will be connected to the public combined sewer in the 
street.  The driveway may use pervious pavement with underdrains connected to 
the combined sewer, or the runoff may be directed to the flow-through planter.       
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Step 3: Design pollution reduction and flow 
control facilities from Chapter 2.0: 
Stormwater Management Facility Design.  
Form SIM will be used to size the flow-
through planters to meet pollution 
reduction and flow control requirements.  
From this form, the sizing factor for flow-
through planters is 0.06.  The required 
square-footage of planters is: 10,000 square 
feet x 0.06 = 600 square feet for the roof 
drainage and the parking lot.  The planter 
can be split up and located at each roof 
downspout, or the downspouts can be 
plumbed to one large planter, as long as 300 
square feet of flow-through planter is 
provided for the roof, 300 square feet of 
planter is provided for the parking lot, and 
all the planters are connected to the public 
combined sewer in the street. 
 
 
Step 4: Use Chapter 3.0: Operations & Maintenance to compile an operations 
and maintenance plan for the flow-through planters used on the site.  Form 
O&M must be filled out and recorded with the applicable county prior to 
submission to the city with the permit drawings. 
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Step 5: Submit the plans to the city for permitting.  The stormwater destination 
(pipe connection to the combined sewer service lateral) must be clearly identified 
on the drawings, along with flow-through planter locations and applicable 
details, and the completed Form SIM and recorded O&M plan must be attached.  
END. 
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CASE EXAMPLE #7: Subdivision w/ Public Street Improvement 
(Southeast Portland) 

 
A residential subdivision will be developed in Southeast Portland with 14 single-
family house lots and public street improvements.  Each lot is approximately 
5,000 square-feet in size, and the public street improvement will consist of 500 
feet of 26-foot-wide street with 6-foot-wide sidewalks on each side.  Total street 
and sidewalk impervious area is 19,000 square-feet.  Preliminary geotechnical 
research indicates that the soil in the area belongs to hydrologic soil group B 
(from the USDA/NRCS Soil Survey of Multnomah County, Oregon), and the 
depth to groundwater is approximately 20 feet.  The property has slopes less 
than 2 percent.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step 1: Determine the stormwater disposal point for the site.  Use Exhibit 1-1: 
Stormwater Destination/Disposal Hierarchy. 
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Private Home Sites: Under category #1, the Stormwater Destination/Disposal 
Hierarchy states that where subsurface soils infiltrate adequately, runoff from 
rooftops may be directed to underground injection control facilities, such as 
soakage trenches and drywells.  In this case, with B-type soils and mild slopes, 
on-site infiltration is most likely feasible.  The Environmental Soils section of the 
Bureau of Development Services (BDS) may be contacted to confirm the viability 
of infiltration on private property at 503-823-7790.  Drywells and soakage 
trenches must have at least 10 feet of separation to the seasonally high 
groundwater table.  In addition to drywells and soakage trenches, other options 
include surface infiltration facilities such as vegetated or grassy swales, 
infiltration planters, or vegetated infiltration basins.  In addition to the options 
listed above, the driveways may use pervious pavement or be graded to sheet 
flow into adjacent lawn areas.   
 
Public Streets: Under category #1, surface infiltration facilities must be evaluated 
for the public street and sidewalk impervious surfaces.  To do this, Section 2.2.2 
must be used to determine the square-footage of surface infiltration facility that 
would be needed, as follows: 
 
1) Determine the preliminary facility size by using Section 2.2.2 to calculate the 
runoff volume generated by the 10-year, 24-hour storm.  Runoff volume (cubic 
feet) = 0.28 feet x impervious area (square-feet) = 0.28 feet x 19,000 square-feet = 
5,320 cubic feet.  The facility will need to be capable of containing this volume of 
runoff through a combination of above-ground storage and below-ground 
storage within voids in subsurface base rock.  Check the subdivision for available 
surface infiltration areas, which can be located within the public rights-of-way 
between the curb and sidewalk, or on private property in a separate stormwater 
tract. 

Potential surface infiltration areas: 
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2) If there are sufficient areas on-site to use surface infiltration facilities to meet 
stormwater destination requirements, infiltration tests must be done to verify 
that the minimum rate of 2 inches per hour is met, and that the maximum 
drawdown time for all surface infiltration facilities will not exceed 30 hours. 
 
If there are not sufficient areas on-site to use surface infiltration facilities, or the 
minimum infiltration rate or maximum drawdown requirements are not met, go 
to destination hierarchy category #2: on-site infiltration with a public infiltration 
sump system, private drywell, or soakage trench.  For the management of public 
street stormwater, public infiltration sump systems may be used if Oregon 
Department of Environmental Quality (DEQ) rule authorization criteria 
(presented in Section 1.4.4) can be met, including sufficient separation distance 
to groundwater and drinking water wells.  In this case, adequate separation 
distance to groundwater (10 feet) does not exist; another option must therefore 
be pursued.  Lots may need to be rearranged or sacrificed to provide more room 
for surface infiltration facilities.   
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Half-Street Improvements along Existing Public Streets:  Half-street 
improvements along existing public streets that lack curbs, sidewalks, or both are 
often required at the time of development, and can pose particular stormwater 
management challenges.  Where adequate stormwater destinations exist (existing
sump systems, ditches, storm or combined sewer systems), tree mitigation may 
be used in some cases to meet pollution reduction and flow control obligation
Where this is not possible, the design and construction of a pollution reduction 
and flow control facility will be required, or in cases where a facility is not 
practicable and special circumstances are present (see Section 1.11), the off-site 
management fee may be paid.   

s.  
tep 2: Design the surface infiltration facilities and drywells or soakage trenches 
n accordance with Chapter 2.0: Stormwater Management Facility Design.   

ee Case Example #1 for the design of drywells, soakage trenches, and surface 
nfiltration facilities for single-family homes. 

f surface infiltration facilities are used to infiltrate stormwater from the street 
nd sidewalk areas, they must have a storage volume of 5,320 cubic feet, as 
iscussed under Step 1.  If the facilities are to be located within the public right-
f-way, the design criteria presented in the street swale section of Chapter 2.0 
ust be used.  For a 7-foot-wide swale with 3-foot by 3-foot rock trench 

nderneath (void ratio = 30 percent), there is approximately 5.5 cubic feet of 
torage per linear foot.  Approximately 970 linear feet of swale would be needed 
o provide 5,320 cubic feet of storage.  Because the new public street is only 500 
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feet long, and 15 driveways will cross the planting strip between the curb and 
sidewalk (interrupting the area to be used for swales) there is not enough area 
within the public right-of-way.  A combination of swales within the right-of-way 
and a surface infiltration facility located in a separate stormwater tract, or a 
single facility in a separate stormwater tract providing 5,320 cubic feet of storage 
could be used.  The detailed design and location must be shown on the permit 
drawings. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step 3: Use Chapter 3.0: Operations & Maintenance to compile an operations 
and maintenance plan for the surface infiltration facilities, drywells, soakage 
trenches, or other stormwater management facilities used on the site.  Form 
O&M must be filled out and recorded with the applicable county prior to 
submission to the city with the permit drawings. 
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Step 4: Submit the construction plans to the city for permitting.  The stormwater 
management facilities must be shown on the drawings, along with applicable 
details.  The recorded O&M plans for the private facilities must also be included 
in the submittal.  END. 
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CASE EXAMPLE #8: Subdivision w/ Public Street Improvement 
(Northwest Portland) 

 
A residential subdivision will be developed in Northwest Portland with 12 
single-family house lots and public street improvements.  Each lot is 
approximately 5,000 square-feet in size, and the public street improvement will 
consist of 500 feet of 26-foot-wide street with 6-foot-wide sidewalks on each side.  
Total street and sidewalk impervious surface is 19,000 square-feet.  Preliminary 
geotechnical research indicates that the soil in the area belongs to hydrologic soil 
group C (from the USDA/NRCS Soil Survey of Multnomah County, Oregon), 
and the property has slopes that range from 2 to 10 percent. There is an existing 
natural drainageway through the eastern portion of the site.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step 1: Determine the stormwater disposal point for the site.  Use Exhibit 1-1: 
Stormwater Destination/Disposal Hierarchy. 
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Category #1 (surface infiltration facilities) and category #2 (on-site infiltration 
with drywell or soakage trench) depend on project site soils that infiltrate 
relatively well (2 inches per hour minimum).  In this example, with C-type soils 
and moderate slopes, on-site infiltration is not likely feasible.  The Environmental 
Soils section of the Bureau of Development Services (BDS) may be contacted to 
confirm the viability of infiltration on private property at 503-823-7790.  Category 
#3 (off-site flow to drainageway, river, or storm-only pipe system) depends on 
the availability of such resources.  Portlandmaps.com or other City maps 
available at the Development Services Center (1900 SW 4th Avenue) can be used 
to identify off-site storm systems.  In this example, there is an existing natural 
drainageway that will be used, in combination with a public storm sewer 
extension down the length of the new public street with service laterals to each 
lot.  A Public Works Permit will be required for the construction of the new 
public storm sewer.  When stormwater is being discharged off-site, pollution 
reduction and flow control are required.     
 
Step 2: Choose pollution reduction and flow control facilities from Chapter 2.0: 
Stormwater Management Facility Design.  For the single-family home sites, 
there are many facility types to choose from that will achieve both pollution 
reduction and flow control.  Exhibit 2-1 can be used to help choose a facility type 
that can use the simplified approach for sizing, such as flow-through planters of 
vegetated swales.   
 
Facilities will be needed on each lot, with overflows piped to the new public 
storm sewer in the street.  Driveways may use pervious pavement; may be 
graded to sheet flow into adjacent lawn areas if sufficiently sized in accordance 
with vegetated filter design criteria (at least 1 square foot of lawn area per 5 
square feet of driveway area, lawn area must be at least 10 feet by 10 feet); or 
may be directed to the flow-through planters or vegetated swales.   
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For the public street and sidewalk areas, vegetated swales within the public 
right-of-way will be used to meet pollution reduction and flow control 
requirements. 
 

Potential vegetated street swale locations,  
with new public storm sewer extension: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step 3: Design p
control facilities
Stormwater Ma
Form SIM will b
street swales to 
and flow contro
form, the sizing
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swales is: 19,000
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 square feet x 0.09 = 1,710 
e width of the swales is 7 

d total length of swales is 

nagement Manual  How to Use 38 of 40 
 1999; revised September 1, 2004 

http://www.portlandonline.com/bes/index.cfm?&a=55791


Step 4: Use Chapter 3.0: Operations & Maintenance to compile an operations 
and maintenance plan for the private stormwater management facilities used on 
the site.  Form O&M must be filled out and recorded with the applicable county 
prior to submission to the city with the permit drawings. 
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