






Infiltration Rain Garden 



Infiltration Rain Garden



Infiltration Rain Garden



Rain Garden – 16 years Later



Engineered Approach 
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Methods

Engineered
Required for projects with greater than – Required for projects with greater than 
10,000 sq-ft of impervious surface requiring 
treatment 

– Requires design by Professional Engineer
– Requires detail stormwater design report



Treatment Wetland 



Treatment Wetland 



Treatment Wetland 



Portland Curb Extension
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Simplified Method - Examples 
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Existing Site



Existing Site - Rain Garden



Extend Parking Area - Rain Garden

Extend Parking 3600 sq ft (90’X40’)
0 5 i /h  I filt ti   0.5 in/hr Infiltration  
Rain Garden would be 360 sq ft (10’x36’)



Extend Parking - Simplified Form

INSTRUCTIONS SITE INFORMATION

Simplified Approach for Stormwater Management
The city has produced this form to assist with a quick and simple approach to manage stormwater on-site.

Facilities sized with this form are presumed to comply with pollution reduction and flow control requirements.

1. (1) Impervious Area 3600 sf

2. (2) Credits 0 sf

3. (3) Required Mitigation Area 3600 sf

4.

5.

Select desired stormwater management facilities from rows "b" - "f" in 
Column 1 below. Enter the square footage of impervious area that will 
flow into each facility type in Column 2.

Subtract (2) from (1) to calculate required mitigation area:
(3) = (1) - (2)

Enter square footage of new or redeveloped impervious site area.

Enter amount of area reduction. This includes pervious pavement, 
green roofs, and areas with rainwater harvesting.

Multiply each impervious area from Column 2 by the corresponding 
sizing factor in Column 3, and enter the result in Column 4.  This is the 

6. (6) Total Impervious Area 3600 sf
Managed

7. (7) Remaining Area 0 sf

Column 1
Impervious

Impervious Area Area Managed =
Reduction Technique Facility Surface Area

Column 2 Column 3 Column 4

Subtract (6) from (3) and enter the result on line (7).  This must be 
zero or less. Submit this form with the application for permit.              
(7) = (3) - (6)

facility surface area required. 

Total Column 2 (Rows "b" - "f") and enter the resulting "Impervious 
Area Managed" on line (6).

q y

a. Impervious Reduction 0 sf sf = square feet

Stormwater Impervious Infil- Facility
Management Area ration Sizing Surface

Facility Managed Rate Factor Area Unit
b. Infiltration Planter sf <0.75 0.09 = sf

0.75-1.25 0.08 = sf
1.25-1.75 0.07 = sf

>1.75 0.06 = sf
c. Filtration Planter sf

0.05 = sf

d. Infiltration Rain Garden 3600 sf <0.75 0.1 = 360 sf
0.75-1.25 0.09 = sf
1.25-1.75 0.08 = sf

>1.75 0.07 = sf
e. Filtration Rain Garden sf

0.06 = sf

f. Vegetated Filter Strip sf
0.24 = sf

g. Total Managed Area sf
(Add "b" to "f")



Filter Strip



Extend Parking Area – Filter Strip

Extend Parking 3600 sq ft (90’X40’)
Filt  St i  ld b  864  ft (10’ 87’)Filter Strip would be 864 sq ft (10’x87’)

Filter Strip more for long linear projects 



Extend Parking - Simplified Form

INSTRUCTIONS SITE INFORMATION

Simplified Approach for Stormwater Management
The city has produced this form to assist with a quick and simple approach to manage stormwater on-site.

Facilities sized with this form are presumed to comply with pollution reduction and flow control requirements.

1. (1) Impervious Area 3600 sf

2. (2) Credits 0 sf

3. (3) Required Mitigation Area 3600 sf

4.

5.

Enter square footage of new or redeveloped impervious site area.

Enter amount of area reduction. This includes pervious pavement, 
green roofs, and areas with rainwater harvesting.

Multiply each impervious area from Column 2 by the corresponding 
sizing factor in Column 3, and enter the result in Column 4.  This is the 

Select desired stormwater management facilities from rows "b" - "f" in 
Column 1 below. Enter the square footage of impervious area that will 
flow into each facility type in Column 2.

Subtract (2) from (1) to calculate required mitigation area:
(3) = (1) - (2)

6. (6) Total Impervious Area 3600 sf
Managed

7. (7) Remaining Area 0 sf

Column 1
Impervious

Impervious Area Area Managed =
R d ti T h i F ilit S f A

Column 2 Column 3 Column 4

Subtract (6) from (3) and enter the result on line (7).  This must be 
zero or less. Submit this form with the application for permit.              
(7) = (3) - (6)

g C 3, C
facility surface area required. 

Total Column 2 (Rows "b" - "f") and enter the resulting "Impervious 
Area Managed" on line (6).

Reduction Technique Facility Surface Area

a. Impervious Reduction 0 sf sf = square feet

Stormwater Impervious Infil- Facility
Management Area ration Sizing Surface

Facility Managed Rate Factor Area Unit
b. Infiltration Planter sf <0.75 0.09 = sf

0.75-1.25 0.08 = sf
1.25-1.75 0.07 = sf

>1 75 0 06 = sf>1.75 0.06 = sf
c. Filtration Planter sf

0.05 = sf

d. Infiltration Rain Garden sf <0.75 0.1 = sf
0.75-1.25 0.09 = sf
1.25-1.75 0.08 = sf

>1.75 0.07 = sf
e. Filtration Rain Garden sf

0.06 = sf

f. Vegetated Filter Strip 3600 sf
0.24 = 864 sf

g. Total Managed Area sf
(Add "b" to "f")



Houses



Houses

2400 sq ft house with 600 sq ft driveway
3 h  f  t t l i i  f 9000  ft 3 houses for total impervious of 9000 sq ft 
One Rain Garden would be 810 sq ft (81’ long by 10’ 
wide) wide) 
Subdividing land therefore Rain Garden would be in 
ROWROW
Could be a 16.5’ by 16.5’ rain garden for each house



Houses - Simplified Form

INSTRUCTIONS SITE INFORMATION

Simplified Approach for Stormwater Management
The city has produced this form to assist with a quick and simple approach to manage stormwater on-site.

Facilities sized with this form are presumed to comply with pollution reduction and flow control requirements.

1. (1) Impervious Area 9000 sf

2. (2) Credits 0 sf

3. (3) Required Mitigation Area 9000 sf

4.

5.

Select desired stormwater management facilities from rows "b" - "f" in 
Column 1 below. Enter the square footage of impervious area that will 
flow into each facility type in Column 2.

Subtract (2) from (1) to calculate required mitigation area:
(3) = (1) - (2)

Enter square footage of new or redeveloped impervious site area.

Enter amount of area reduction. This includes pervious pavement, 
green roofs, and areas with rainwater harvesting.

Multiply each impervious area from Column 2 by the corresponding 
sizing factor in Column 3, and enter the result in Column 4.  This is the 

6. (6) Total Impervious Area 9000 sf
Managed

7. (7) Remaining Area 0 sf

Column 1
Impervious

Impervious Area Area Managed =
Reduction Technique Facility Surface Area

Column 2 Column 3 Column 4

Subtract (6) from (3) and enter the result on line (7).  This must be 
zero or less. Submit this form with the application for permit.              
(7) = (3) - (6)

facility surface area required. 

Total Column 2 (Rows "b" - "f") and enter the resulting "Impervious 
Area Managed" on line (6).

Reduction Technique Facility Surface Area

a. Impervious Reduction 0 sf sf = square feet

Stormwater Impervious Infil- Facility
Management Area ration Sizing Surface

Facility Managed Rate Factor Area Unit
b. Infiltration Planter sf <0.75 0.09 = sf

0.75-1.25 0.08 = sf
1.25-1.75 0.07 = sf

>1.75 0.06 = sf
c. Filtration Planter sf

0.05 = sf

d. Infiltration Rain Garden 9000 sf <0.75 0.1 = sf
0.75-1.25 0.09 = 810 sf
1.25-1.75 0.08 = sf

>1.75 0.07 = sf
e. Filtration Rain Garden sf

0.06 = sf

f. Vegetated Filter Strip sf
0.24 = sf

g. Total Managed Area sf
(Add "b" to "f")



Houses with Credits

2400 sq ft house with 600 sq ft driveway
3 h  f  t t l i i  f 9000  ft 3 houses for total impervious of 9000 sq ft 
Driveways are pervious pavement
One Rain Garden would be 648 sq ft (65’ long by 10’ 
wide) 
S bdi idi  l d th f  R i  G d  ld b  i  Subdividing land therefore Rain Garden would be in 
ROW
Could be a 15’ by 15’ rain garden for each houseCould be a 15  by 15  rain garden for each house



Houses with Credits - Simplified 
Form

INSTRUCTIONS SITE INFORMATION

Simplified Approach for Stormwater Management
The city has produced this form to assist with a quick and simple approach to manage stormwater on-site.

Facilities sized with this form are presumed to comply with pollution reduction and flow control requirements.

1. (1) Impervious Area 9000 sf

2. (2) Credits 1800 sf

3. (3) Required Mitigation Area 7200 sf

4.

5.

Enter square footage of new or redeveloped impervious site area.

Enter amount of area reduction. This includes pervious pavement, 
green roofs, and areas with rainwater harvesting.

Multiply each impervious area from Column 2 by the corresponding 
sizing factor in Column 3, and enter the result in Column 4.  This is the 

Select desired stormwater management facilities from rows "b" - "f" in 
Column 1 below. Enter the square footage of impervious area that will 
flow into each facility type in Column 2.

Subtract (2) from (1) to calculate required mitigation area:
(3) = (1) - (2)

6. (6) Total Impervious Area 7200 sf
Managed

7. (7) Remaining Area 0 sf

Column 1
Impervious

Impervious Area Area Managed =
Reduction Technique Facility Surface Area

Column 2 Column 3 Column 4

Subtract (6) from (3) and enter the result on line (7).  This must be 
zero or less. Submit this form with the application for permit.              
(7) = (3) - (6)

facility surface area required. 

Total Column 2 (Rows "b" - "f") and enter the resulting "Impervious 
Area Managed" on line (6).

a. Impervious Reduction 1800 sf sf = square feet

Stormwater Impervious Infil- Facility
Management Area ration Sizing Surface

Facility Managed Rate Factor Area Unit
b. Infiltration Planter sf <0.75 0.09 = sf

0.75-1.25 0.08 = sf
1.25-1.75 0.07 = sf

>1.75 0.06 = sf
Filt ti Pl t fc. Filtration Planter sf

0.05 = sf

d. Infiltration Rain Garden 7200 sf <0.75 0.1 = sf
0.75-1.25 0.09 = 648 sf
1.25-1.75 0.08 = sf

>1.75 0.07 = sf
e. Filtration Rain Garden sf

0.06 = sf

f. Vegetated Filter Strip sf
0.24 = sf

g. Total Managed Area sf
(Add "b" to "f")



Neighborhood



Engineered Method - Examples 
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Small Subdivision



Small Subdivision 

Seven Houses
2400  ft  h  d 600  ft  d i2400 sq ft per house and 600 sq ft per driveway
Cul-de-sac and street is 10000 sq ft
31,000 sq ft of new impervious
0.5 in/hr infiltration

Rain Garden would be 2850 sq ft with a 6” weir at 6” 
above bottom (12.5” pond depth for 50-yr storm)
WQ Storm would be 1” depth (try to get deeper)
Three 10’x95’ rain gardens



Small Subdivision



Curb Extension Rain Garden 



Commercial



Commercial Building

New Building With sidewalks = 35,000 sq. ft. 
impervious p
Parking Area = 30,000 sq. ft. of impervious
With 0.5 in/hr and 8” of storage depth we would need g p
2450 sq ft to treat the WQ storm
Would need about 5500 sq ft of surface area for the 
50-year storm (assuming a 12” weir at 8” from bottom 50-year storm (assuming a 12  weir at 8  from bottom 
and 14” of total depth)
About 8.5 % of impervious area
Could be done with 20 ft wide by 275 foot long 
Treatment facility in middle of parking area (maybe 
only 150’ with wetland plants)only 150  with wetland plants)



Parking Area Treatment 



Commercial



Filtration Planter 



Commercial Building

Each Planter Treats half the building or 17,500 sq ft 
2 i /h  b  it i   filt ti  l t  ith d d i2 in/hr because it is a filtration planter with underdrain
400 sq ft of Planter would treat WQ storm with depth 
of 4” of 4  
1000 sq ft Planter would meet all requirements with a 
3” weir set 4” from the bottom with max depth of 12” 3  weir set 4  from the bottom with max depth of 12  
during 50 yr storm



Commercial Building

Parking Area
30 000  ft30,000 sq ft
1700 sq ft facility (170’x10’)  
2 in/hr because it is a filtration planter with underdrain
6” weir 6” from bottom
For flat facility WQ storm is only 0.5” deep

Total site is 3700 sq ft of facility or 5.7% of 
impervious (2in/hr infiltration helps)



What’s Next 
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Upcoming Process

Today’s Stakeholder Workshop
12 31 08 Review Comments Received12-31-08 Review Comments Received
Early 2009 Standards Finalized and Implemented
Summer 2009 MS4 Permit RenewedSummer 2009 MS4 Permit Renewed
FY 2009/10 SWMP and Standards Revisited?
FY 2011/12 Uniform Development Code (UDC) FY 2011/12 Uniform Development Code (UDC) –
C.D.
FY 2011/12 Stormwater Master Plan and SDC 
Methodology Updated
FY 2011/12 Stormwater Design Standards Updated
FY 2011/12 Stormwater Utility and SRC Revisions



Questions? 




