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Green Streets:  
Combining LID with Street Infrastructure Past, Present, and Future



The Past 
Green Street  Pi lot  Projects



NE Siskiyou Green Street
Port land,  Oregon
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NE Fremont & 131st  Green Street
Port land,  Oregon
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NE Fremont & 131st  Green Street
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SW 12th Avenue Green Street
Port land,  Oregon
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NE Sandy Boulevard Rain Gardens
Port land,  Oregon
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NE Sandy Boulevard Rain Gardens
Port land,  Oregon
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NE Sandy Boulevard Rain Gardens
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San Bruno Stormwater  Curb Extension
San Bruno,  Cal i fornia

Photo:  Kevin Robert Perry, Nevue Ngan Associates

2008



San Bruno Stormwater  Curb Extension
San Bruno,  Cal i fornia
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Donnel ly  Avenue/Publ ic  Parking Lot 
Burl ingame,  Cal i fornia
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SE Cl inton and 18th Green Street
Port land,  Oregon
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SE Cl inton and 18th Green Street
Port land,  Oregon



Keys to  Successful 
Green Street  Pi lot  Projects:

1.   S imple  Design

2.  Cost  Effect ive

3.   Prominent  Locat ion

4.   Inspirat ional/Beaut i fu l



The Present
Making Pol icy  and Design Work Together
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50+’ of Impervious Area (IA)

Advocate for  Eff ic ient  S ite  Design Pol icy 
Reduct ion in  Roadway Widths
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Advocate for  Eff ic ient  S ite  Design Pol icy 
Reduct ion in  Roadway Widths

Wasted Space?
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Advocate for  Eff ic ient  S ite  Design Pol icy 
Reduct ion in  Roadway Widths

Wasted Space?Yeah!
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No more “Sending I t  To The Back Corner!” 
Integrat ion of  Green Streets  in  New Construct ion
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Integrated Green Streets:  40 years  old! 
Vi l lage Homes,  Davis ,  CA
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Vi l lage Homes,  Davis ,  CA



Flexible  Stormwater  Goals  for  S i te  Condit ions
A focus on “Landscaped Stormwater  Approach”

Source:  UC Davis California Soil
	 Resource Lab



Stormwater facilities, such 
as flow through planters 
and green gutters, filter and 
remove excess sediments and 
other pollutants from runoff.  
By allowing water to interact 
with plants and soil, water 
quality improvements are 
achieved through a variety of 
natural physical and chemical 
processes.   Even if soils are 
not conducive to infiltration, 
water quality is still enhanced 
through pollutant settling, 
absorption into the soil, and 
uptake by plants. 

Water Quality Flow-Reduction Volume-Reduction
Stormwater facilities, both 
infiltrative and flow-through,  
slow the velocity of runoff by 
detaining stormwater in the 
landscape.  Flow rate reduction 
can often be achieved by 
integrating design strategies 
(such as pervious paving, 
planter boxes, swales, and rain 
gardens) that provide stormwater 
detention.  Conveying runoff 
through a system of naturalized 
surface features mimics the 
natural hydrological cycle 
and minimizes the need 
for underground drainage 
infrastructure.

Infiltration stormwater facilities 
provide the greatest stormwater 
management benefit by 
achieving water quality and flow-
reduction but also collect and 
absorb stormwater to reduce 
the overall volume of runoff.  
Retention facilities offer long-term 
stormwater collection and storage 
for reuse or groundwater recharge.    
Plants contribute to retention 
capacity by intercepting rainfall, 
taking up water from the soil, and 
assisting infiltration by maintaining 
soil porosity.  

Flexible  Stormwater  Goals  for  S i te  Condit ions
A focus on “Landscaped Stormwater  Approach”

Good Soils (Class A & B)Poor Soils (Class C & D)



Lessons Learned from Standard Detai ls 
Overbui l t  and Completely  Out  of  Context
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Simple Green Street  Retrof i t 
Cost  Effect ive UC Davis  Student  Bui l t  Project
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Cost  Effect ive UC Davis  Student  Bui l t  Project
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Cost  Effect ive UC Davis  Student  Bui l t  Project
S imple Green Street  Retrof i t 



Simple Green Street  Retrof i t  
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Russel l  Boulevard ( In  front  of  Davis  C ity  Hal l )
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Simple Green Street  Retrof i t 
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Russel l  Boulevard ( In  front  of  Davis  C ity  Hal l )



Russell Boulevard Green Street Demonstration Project - Davis, California Scale: 1”=40’
October 2015

Urban Rain   Design
The Office of Kevin Robert Perry, ASLA

N

1 Landscape and irrigation conversion to drought tolerant 
species and drip irrigation.  Existing trees remain, no 
regrading.

Stormwater swale conversion to drought/wet tolerant 
species and drip irrigation.  Two (2) new trees are added 
and soil is regraded.

Six (6) new curb cuts allows runoff to enter and exit the 
stormwater swale.

New interpretative sign is placed at the termimus of 
existing pathway leading to City Hall.

6” wide concrete mowbands delineate the stormwater 
landscape and upland landscape.

Any overflow from the stormwater swale is allowed to 
flow back into the existing street gutter and enter the 
drain inlet on ‘B’ Street.
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Russel l  Boulevard ( In  front  of  Davis  C ity  Hal l )



Simple Green Street  Retrof i t 
Russel l  Boulevard ( In  front  of  Davis  C ity  Hal l )



Keys to  Successful 
Green Street  Pol icy:

1.   Advocate for  Eff ic ient  Street  Des ign

2.   Provide F lex ib le  Stormwater  Goals 

3.   Adjust  Standard Detai ls ,  Repeat

4.   Encourage S imple Retrof i ts



The Future
Widespread “Level  4”  Green Streets



Stormwater runoff is fully managed from the street, 
sidewalk, and driveway areas within a landscaped 
system.  Design solutions are park-like, provide direct 
environmental benefits, and are aesthetically pleasing.

Significant tree canopy is added to the urban streetscape.

Maximize landscaped areas along the street and minimize 
overall impervious area.  

Green street provides a direct focus on alternative modes 
of transportation including mass transit, biking, and 
walking.

The building, site, and street frontage become one 
integrated space for stormwater management.  The entire 
green street “envelope”  manages both public and private 
runoff.   

Level 1

Level 2

Level 3

Level 4

Level 5

“Multiple Shades of Green”



Level  1-  Maximize Landscape Space
Mult iple  Shades of  Green

Photo:   Kevin  Robert  Perry



Level  1-  Maximize Landscape Space
Mult iple  Shades of  Green
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Level  2-  Add S igni f icant  Street  Tree Canopy
Mult iple  Shades of  Green
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Level  3-  Landscape Act ively  Manages Water
Mult iple  Shades of  Green
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Level  3-  Landscape Act ively  Manages Water
Mult iple  Shades of  Green
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Level  4-  Focus on Alternat ive Transportat ion
Mult iple  Shades of  Green
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Level  4-  Focus on Alternat ive Transportat ion
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Before

Level  4-  Focus on Alternat ive Transportat ion
Mult iple  Shades of  Green
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Level  4-  Focus on Alternat ive Transportat ion
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Level  4-  Focus on Alternat ive Transportat ion
Mult iple  Shades of  Green
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Level  4-  Focus on Alternat ive Transportat ion
Mult iple  Shades of  Green



Level  5-  Integrate the Bui ld ing ,  S i te ,  and Street
Mult iple  Shades of  Green
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Level  5-  Integrate the Bui ld ing ,  S i te ,  and Street
Mult iple  Shades of  Green
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Level  5-  Integrate the Bui ld ing ,  S i te ,  and Street
Mult iple  Shades of  Green
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West Pennway Community Plaza used for special events 
throughout the year:  farmer’s markets, festivals, 
Christmas tree lighting, splash park, etc..  Stormwater 
runoff from the plaza could be collected into a cistern to 
irrigate the community gardens.

Stadium seatwalls used for small performances seating 
in the Community Plaza.  Seatwalls take up about 8’ of 
grade to the north.

Large rain garden intercepts stormwater runoff from 
multi-block stretches of Madison Avenue.

Stormwater cascades down seatwall extensions into 
lower rain garden.

Wood boardwalks across rain garden.

Stormwater curb extension captures runoff from 
Madison Avenue and directs it to the rain garden.

Orchard or tree grove above plaza seating.

Community garden plots.

New retaining wall provides opportunity for vertical 
gardening with west facing green wall.
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Level  5-  Integrate the Bui ld ing ,  S i te ,  and Street
Mult iple  Shades of  Green
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Level  5-  Integrate the Bui ld ing ,  S i te ,  and Street
Mult iple  Shades of  Green
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Phase 3 Full Build-Out Scenario:  Site and Stormwater Improvements Scale: 1”=30’
February 2014

Urban Rain   Design
The Office of Kevin Robert Perry, ASLA

N

1 Stormwater curb extensions with new trees, shrubs, and 
groundcovers captures stormwater runoff.

Stormwater curb extensions captures stormwater runoff 
but  in order to protect the existing tree(s), the existing curb 
remains and the grade is only altered between the new curb 
location and existing curb.  The landscape under the new 
tree is switched from lawn to shrubs and groundcovers.

New conventional curb extensions do not accept stormwater 
but are planted with trees, shrubs, and groundcovers.

Brick pavers at cross walk zones help demarcate pedestrian 
zones.

Brick pavers at sidewalk strips.

Concrete at intersection with curb extensions.

Existing lawn and trees to remain.

Pervious pavers within parking zone of College Street.  
Parking zone to slope away from sidewalk and towards a 
concrete valley gutter at edge of parking zone.

Concrete paving/pad for bus parking zone.
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10 College Street is re-paved with colored concrete and is 
striped with bike sharrows.

Private parking lot is re-configured with 9’x16’ parking stalls 
and a 24’ wide parking aisle.

A new rain garden accepts stormwater runoff from parking 
lot and potentially adjacent building rooftops.

Existing private sign is preserved.

Sidewalk zone at intersection is expanded to allow for better 
pedestrian movement at bus stop location.

A 2’ wide trench drains allows stormwater to flow from 
the Pine Street stormwater curb extension into the College 
Street stormwater curb extension.

Existing planting zone is widened, replanted, and brick 
paver walkways are installed to accommodate pedestrians 
traveling from the sidewalk zone to the parking zone.

Pine street is striped with 10’ vehicle travel lanes and 4’ bike 
lanes in each direction.

Three new stormwater planters accepts stormwater runoff 
from Bank Street.
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19 A shallow, 2’ wide green gutter is placed at the existing 
street curb to collect stormwater runoff from Bank Street.

Three small rain gardens placed between existing street 
trees help manage addition stormwater runoff from the 
green gutter.

Existing lawn areas are replaced with new shrubs and 
groundcovers.

Existing lawn areas are replaced with new shrubs and 
groundcovers.  Brick paver walkways are installed to 
accommodate pedestrians traveling from the sidewalk zone 
to the parking zone.

New stormwater planter accepts runoff from private yards.

Pervious pavers within alleyway.

Infiltration gallery and landscape area accepts upstream 
piped overflow runoff from Pine Street inlets.

Pedestrian pathway along perimeter of stormwater 
landscape.

Pedestrian seatwall along perimeter of stormwater 
landscape.
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28 Walkway allows for building maintenance to occur.

New shrubs and groundcovers along building wall.

New rock energy dissipation strips are placed along alley 
walkways to control flow and erosion.

New 3’ high, above-grade stormwater planters are placed 
on parking structure deck to accept stormwater from upper 
roof areas.  

Existing landscape median is re-graded to daylight piped 
stormwater runoff from parking structure.  Median is 
replanted with shrubs and groundcovers.

Private parking lot is re-configured with 9’x16’ parking stalls 
and a 22’ wide parking aisle.

Existing concrete curb remains in place and a 6’ wide 
stormwater swale planted with trees, shrubs, and 
groundcovers accepts stormwater runoff from parking lot.

A new rain garden at the terminus of the stormwater swale 
captures remaining runoff.

A 2’ wide trench drain captures runoff from drive through 
and routes it to the parking lot rain garden.

29

30

31

32

33

34

35

36

37 New 5’ wide stormwater planters planted with shrubs and 
groundcovers accept stormwater runoff from Battery Street.

A 3’ wide trench drain allows for stormwater to flow from 
the College Street north stormwater curb extension to the 
south stormwater curb extension.

8’ wide boardwalks allow pedestrians to cross over rain 
garden landscape and allows water to move between 
landscape spaces.

Large rain gardens with new plaza space accepts surface 
runoff from College Street and also daylights piped 
stormwater from the upstream stormwater system.  

Snow storage area at upper plaza section.

The new plaza space has several opportunities for 
pedestrian seatwalls along the perimeter of landscape areas.

New 6’ wide stormwater planter accepts runoff from the 
plaza space and adjacent driveway.

A concrete valley gutter conveys stormwater from the 
private driveway to the stormwater planter.

A new water feature helps draw people to the plaza space 
and reinforces a “water” theme for College Street.
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Widespread and Interconnected Green Streets 



San Carlos/Redwood City Urban Greening Plan 
Planning Area Boundary

SAN  CARLOS/ REDWOOD CITY URBAN GREENING PLAN AREA BOUNDARY

Ed
ge

w
oo

d 
Ro

ad

Sa
n 

C
ar

lo
s 

A
ve

nu
e

Old County Road

Alameda de las Pulgas

N
0 2000’500’ 1000’

Illustration:  Nevue Ngan Associates

Widespread and Interconnected Green Streets 
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Widespread and Interconnected Green Streets 



“Green Routes  To School”

Photo:  www.parknpool.com



Thank You!

Urban Rain   Design

Kevin Robert Perry, ASLA

kevin@urbanraindesign.com
www.urbanraindesign.com

(503) 928-5522


