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C r e d i t s  
 
 

This document was coordinated and produced using Supplemental Environmental Project funds 
through the Friends of the San Francisco Estuary.  Information for each entry was gathered and 
submitted by the respective municipal agency, with the exception of entries SFR-3, CO-13, CO-
15, PA-1, and portions of MFR-1, which were prepared by Brendan Thompson.  
 
Thank you to Keith Lichten of the San Francisco Regional Water Quality Control Board for 
providing feedback and edits.  
  
This document concept and format is modeled after Developments Protecting Water Quality: A 
Guidebook of Site Design Examples, a document prepared by EOA Inc. in April 2004 for the 
Santa Clara Valley Urban Runoff Pollution Prevention Program (SCVURPPP). 
 
Thank you to EOA Inc. for allowing portions of the following site design concept summaries to 
be used in the introduction of this document: Maximizing permeability, Using drainage as a 
design element, Protecting sensitive areas from encroachment, and Promoting alternatives to 
automobiles. 
 
All photos in the document are courtesy of the respective municipal contact, with the exception 
of SFR-3, CO-13, CO-15, PA-1, and the first two pictures of MFR-1, which were provided by 
Brendan Thompson. 
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BACKGROUND 
 
Municipalities throughout the United States are required by the federal Clean Water Act to 
develop and implement work plans that reduce pollutants in their stormwater.  In the San 
Francisco Bay watershed this requirement is administered by the San Francisco Bay Regional 
Water Quality Control Board (Water Board) through the issuance of National Pollutant 
Discharge and Elimination System (NPDES) municipal stormwater permits.  Northern San 
Francisco Bay region (North Bay) municipalities with municipal NPDES permits are: Sonoma, 
Napa, Marin, and Solano counties and all of the incorporated cities therein.   
 
There are several strategies used to mitigate the impact of stormwater runoff on water quality.  
This guidebook focuses on one strategy: Post-Construction Best Management Practices (BMPs).  
Post-construction BMPs are measures that reduce pollution generated by a built project for the 
life of the project.  The BMPs presented herein are specific to preventing and mitigating 
stormwater pollution.   
 
Real-life examples are documented in this guidebook with the intention of familiarizing 
municipal staff and developers with post-construction BMPs.  The format is modeled after 
Developments Protecting Water Quality: A Guidebook of Site Design Examples, a document 
prepared by EOA Inc. in April 2004 for the Santa Clara Valley Urban Runoff Pollution 
Prevention Program (SCVURPPP).  This guidebook, the SCVURPPP guidebook, and other Bay 
Area guidebooks can be accessed online at www.BASMAA.org.  This North Bay Guidebook is a 
living document that may be updated periodically as the quality and quantity of post-construction 
BMPs advance along with the continued implementation of the North Bay stormwater programs.  
 
POST-CONSTRUCTION DESIGN CONCEPTS 
 
The post-construction stormwater BMPs found in this document utilize one or more of the design 
concepts listed below.  These should be incorporated into a development during the design phase 
of the project. 
 
• Implement source controls to prevent and minimize the discharge of pollutants 
• Incorporate stormwater treatment controls to remove pollutants from runoff 
• Minimize directly connected impervious areas 
• Maximize permeability at a project site 
• Use drainage as a design element 
• Protect sensitive areas from encroachment 
• Promote alternatives to automobiles 
 
A project’s impact on water quality can be significantly mitigated when these design concepts 
are implemented at the design and planning stages of a project.  Following are brief descriptions 
of each.  For a thorough description of these concepts and examples of several applicable BMPs, 
refer to the BASMAA document Start at the Source.  Start at the Source can be accessed by 
selecting the “Meeting Documents and Technical Reports” link at the BASMAA website.  
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Source control BMPs 
 
Source control BMPs include any measures that prevent and/or minimize pollution from 
contaminating stormwater.  Examples include trash enclosures, hazardous material storage 
structures, covered loading docks and work areas, and emergency response plans for spills. 
 
 
Treatment control BMPs 
 
Treatment control BMPs help remove pollutants from stormwater. Examples include 
bioretention areas, grassy swales, wet ponds, infiltration trenches, vortex separators, and 
extended detention basins. Treatment controls can be used in conjunction with site landscaping 
and grading plans (see “use drainage as a design element” below). 
 
 
Minimize directly connected impervious area 
 
Traditional developments are designed to efficiently route stormwater away from the property 
through systems of storm drains, catch basins, and other impervious conveyance systems.  
Runoff volumes and velocities as well as pollutant loads are significantly increased when 
stormwater is carried into these systems directly from other impervious surfaces (e.g. rooftops, 
streets, driveways, sidewalks).  Natural drainages such as creeks may become physically 
damaged or polluted as they receive flows from these directly connected impervious areas.  
Allowing runoff to drain to pervious surfaces before being conveyed from the project site 
reduces the velocity and amount of water, filters pollutants, lowers downstream peak flows and 
reduces flood and erosion potential.   
 
 
Maximize permeability  
 
 Street and right-of-way widths 

Streets make up about 25% of a development’s total land area, and street pavement makes the 
largest contribution to a site’s impervious land coverage.  Designing streets with less surface area 
by reducing widths, incorporating parking pullouts, or using permeable pavements for low use or 
parking areas can protect water quality while preserving the street’s primary function 
(BASMAA, 1999). 
 
Fire department requirements for minimum street widths and cul-de-sac radii can conflict with 
better site design goals.  In addition, street and parking areas need to be designed to withstand 
the impacts of heavy load vehicles (i.e., fire, garbage and delivery trucks).  For these reasons, the 
fire department should be included in the development of design standards to ensure safety while 
allowing measures such as narrow streets, alternative turnarounds, and permeable pavement such 
as turf block. 
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 Cluster or infill development 
 
Clustering high-density development on a portion of the site while preserving high quality open 
space elsewhere on the site can improve overall watershed health.  Although the densely 
developed area has a high percentage of impervious land coverage, the total impervious area is 
reduced and land disturbance is minimized (BASMAA, 1999). 
 
 Parking lots 

 
Parking lots make up a large portion of land use and are constructed mostly of impervious 
pavement.  They are a concern to water quality because of the oils and metals from automobiles 
that flow off of them untreated into the storm drains.  Some municipal zoning codes and 
standards mandate that developers provide parking spaces that exceed the actual parking demand 
(BASMAA, 1999; Childs, 1999).  In order to provide adequate, but not excessive parking 
supply, facilities can share the same parking areas.  Shared parking can be accomplished by 
using: 1) A time-share approach, where parking spaces are allocated to multiple facilities with 
different time-of-day peak parking demands; or 2) Providing more shared spaces in mixed-use 
areas where people need only one parking spot to accomplish multiple functions (BASMAA, 
1999; Childs, 1999).  Also, site design features such as overflow parking and landscaped reserve 
areas may be used to provide parking for occasional or unforeseen parking events, but when not 
being used for parking, the areas will remain impervious and available for other uses.  In addition 
to shared parking, some cities mandate a parking maximum, rather than a parking minimum.  
This prevents developers from designing an unnecessary amount of parking into the project 
(BASMAA, 1999; Childs, 1999).  When mitigating the effects of parking lot-related pollution, 
strategies include: curb cuts allowing drainage into swales and landscaping; planting of trees; 
and installation of permeable pavement materials. 
 
 
Use drainage as a design element 
 
Landscaping combined with site engineering (grading and drainage) can improve stormwater 
quality.  Runoff draining to landscaping can be filtered by biota and infiltrated into the soil. Site 
design features that can be included are bioretention areas; areas that drain to a detention basin; 
streets and parking lots draining to vegetated swales, vegetated channels, filter strips, and 
vegetated cul-de-sacs or turnarounds; and roof downspouts that drain to landscaping 
(“disconnected downspouts”).   
 
 
Protect sensitive areas from encroachment 
 
This concept includes such techniques as ensuring appropriately protective setbacks from creeks, 
wetlands, and riparian areas; preserving significant trees and native or significant vegetation to 
protect soil structure, increase soil permeability and reduce the volume and velocity of rainwater 
runoff; and avoiding construction on and disturbance of erosive soils and slopes, such as steep or 
large continuous slopes, soils high in silt or fine sand, or soils lacking vegetative cover. 
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Promote alternatives to automobiles 
 
Automobiles are a major source of water pollution.  Designing sites that promote a variety of 
transportation alternatives and attract pedestrian activity have the potential to reduce automobile 
trips and improve the quality of public space (Childs, 1999).  Mixed-used sites and other transit-
oriented developments can help encourage pedestrian activity by providing bicycle parking areas 
or lockers, shower areas for workers, wide sidewalks, easy access to public transportation, 
sheltered bus stops, plazas, and other seating areas.  Also, providing desirable parking spots for 
carpool and public transportation vehicles can help encourage alternatives to automobile use.    
 

REFERENCES 
Bay Area Stormwater Management Agencies Association. 1999. Start at the Source. 
Childs, Mark. 1999. Parking Spaces. New York: McGraw-Hill. 
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II. Single Family Residences 
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SFR-1:    
East Side 
Phase I I I  

Site Location: 
    5th St. E and Engler 
    Sonoma, Ca  
 
Features: 

• Bioretention 
• Reduced-width streets and landscaped 

bulb-outs 
• Pervious strip in the center of driveways 
• Concentrated parking areas with reduced 

driveway length 
• No dumping message on storm drains 
• Vegetated strips between sidewalk and 

street (parkway strips) 
• Sidewalks on only one side of the road 

 
Stormwater Benefits: 

• Reduced impervious area 
• Stormwater pollutant filtration 
• Reduced volume of runoff 
• Reduced directly connected 

impervious area  

 

 

East Side Phase III consists of 54 single-family homes, 9-multi-family homes, and 3 second-
units.  Stormwater from the development drains to this one-square-block bioretention facility 
that also functions as a community recreation area.  City maintenance crews maintain the 
facility. 
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SFR-1:     

East Side 
Phase I I I  

(cont.)  

In the absence of garage setback requirements, 
driveways can be designed to a shorter length.  
This requires less land and results in reduced 
impervious surfaces. 

Sidewalks are on only one side of the street 
and vegetated parkways have been placed 
between the streets and sidewalks.  The result 
is an appreciably lower percentage of 
impervious surfaces and reduced directly 
connected impervious surfaces. 

Neighborhood storm drains are labeled with a 
“No Dumping—Flows to Creek” message to 
educate and inform the public. 

Driveways with pervious strips down the 
center allow for extra infiltration and capture of 
transportation-related pollutants. 
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SFR-1:     
East Side 
Phase I I I  

(cont.)  

 
Landscaped bulb-outs, as seen in the foreground, reduce 
impervious surface area, slow traffic, and create safer pedestrian 
crossings.  Streets are designed only as wide as needed to 
accommodate traffic volume, residential access, and emergency 
service access.  
 

 
Vegetation-intensive landscaping helps build soil porosity and 
permeability, allowing for a higher-rate of rainfall capture and 
stormwater infiltration.   

 
Municipal Contact: 

Milenka Bates 
City of Sonoma 
(707) 938-3332 

milenkab@sonomacity.org 
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SFR-2:    
Lucas Valley 

Estates 

Site Location: 
Miller Creek, Lucas Valley Estates 
San Rafael, CA-Marin County 
(The project is located four miles west 
of Hwy 101 on Lucas Valley Rd.  
Construction began in the late 1980’s 
and was completed in 1992) 

 
Features: 

• Clustered development helped 
establish a 100’ building setback from 
Miller Creek   

• Riparian buffer area between homes 
and the creek 

• Open and natural channels 
• Setback of outfalls from the creek 

channel 
 

Stormwater Benefits: 
• Reduced impervious area 
• Erosion prevention 
• Stormwater pollutant filtration 
• Reduced volume of runoff entering creek
• Reduced stormwater velocity 
• Reduced directly connected impervious 

area  
• Groundwater recharge 

 
Watershed Benefits: 

• Building envelopes were sited between 
Miller Creek and steep hillsides 

• Steep hillsides were protected as open 
space 

• Setback protects important riparian and 
salmonid habitat 

• Setback minimizes flooding and erosion 
hazards to developed properties 

 

In addition to stormwater benefits, riparian buffer areas also 
maintain beneficial habitat for aquatic and terrestrial plant and 
animal species.  Miller Creek supports one of the healthiest runs of 
steelhead trout in San Francisco Bay. 
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SFR-2:     

Lucas Valley 
Estates (cont.)  

 

Outfalls in the development are 
distanced between 100 and 300 feet 
from the main creek channel.  This 
outfall is approximately 300 feet 
from the main creek channel.  
These distances allow for the 
natural removal of pollutants such 
as sediment and nutrients before 
they reach the main channel.   

 

Stormwater drains from the development through these rock-lined open channels.  The rocks 
help to slow runoff velocity and capture pollutant-laden sediments before they can be discharged 
to the creek.  Some flows infiltrate into the soil as water moves through the channels and the 
presence of vegetation allows filtration of other urban pollutants such as nutrients and metals.  
Culverted drainage systems cannot provide the same level of benefit.  

Municipal Contact: 
Liz Lewis 

Marin County Stormwater Pollution Prevention Program 
(415) 499-7226 

lizlewis@co.marin.ca.us 
www.mcstoppp.org 
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SFR-3:    
Vintage Ranch  

Site Location: 
    E. American Canyon Rd. at Hwy. 29 
    American Canyon, Ca 
 
Features: 

• Water quality basins 
• Detention basin (not shown) 

Stormwater Benefits: 
• Removal of sediment, metals, 

nutrients, and other urban pollutants 
• Reduction of velocity and volume of 

stormwater 
• Reduced directly connected 

impervious area 

 
Runoff from this 765-home development is routed to either one of two water quality 
basins or to a detention basin.  This water quality basin receives stormwater from 
south of Silver Oak Trail and west of Newell Creek. The inlet is shown in the 
distance.  The cattails and algae growth will need to be addressed in the maintenance 
plan, which is not yet established. 

Vintage Ranch basin responsibility will be 
transferred over from the developer to the 
city in early 2006.  Before being handed 
over to the city, cattails and sediment will be 
removed.  Basin maintenance will be funded 
by a landscaping and lighting district.  The 
district will also pay the Napa County 
Mosquito Abatement District for mosquito 
control.  
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SFR-3:     
Vintage Ranch  

 
This basin captures stormwater from portions of the development south of Sirah Drive and 
east of Newell Creek.  This picture was taken in July 2005 when portions of the development 
were still under construction.  One of two inlets, overflow riser, and erosion control riprap is 
shown above.  Areas of the development north of Sirah Drive drain to a detention basin.  The 
water quality basins provide more of a water quality benefit than the detention basin due to 
longer residence time. 

Municipal Contact: 
Pam Konoval 

City of American Canyon 
(707) 647-4562 

pamk@ci.american-canyon.ca.us 
 

inlet 
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III. Multi-Family Residences 
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MFR-1:    
Solano Vista 
Apartments 

 
Site Location: 
    40 Valle Vista St. 
    Vallejo, CA 
 
 
Features: 

• Downspouts from roof lead to 
landscape/rocky swale. 

• Parking lot BMP – rocky swale. 
• Landscape filtration before catch basin 

 

Stormwater Benefits: 
• Reduced transportation-related 

pollutants 
• Natural treatment of runoff 
• Reduced volume and velocity of 

runoff 
• Reduced directly connected 

impervious area  
 

Rooftop and other runoff from the site 
pass through vegetated landscaping 
before either sheetflowing off the site or 
draining to the catch basin (close-up 
below).  Parking lot runoff is graded 
towards a curb cut into a rock swale inlet 
as shown on the left in the foreground.  
The blue arrows designate flow direction. 
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MFR-1:    
Solano Vista 
Apartments 

(cont.)  
 

 
 
 
 
Disconnected downspouts allow rooftop 
runoff to flow over the landscaping before 
entering the rocky swale.  There are several 
rocky swales throughout the development 
servicing rooftop, parking area, and 
landscape runoff. 

 
Lessons Learned: 

• Because grass swales provide a greater level of sediment, metal, oil, and organic 
pollutant removal compared to rocky swales, this design could have provided a more 
effective pollutant removal capacity with the installation of grass swales instead of rock 
swales.  Additionally, grass swales are less maintenance intensive than rocky swales.   

 
Municipal Contact: 

Vallejo Sanitation & Flood Control District 
www.vsfcd.com 
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IV. Commercial 
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CO-1:      
Albertson’s 

Shopping Center 

 
Site Location: 
    2355 California Blvd. (at Lincoln Ave.) 
    Napa, CA 

 

 

Features: 
• Vegetated swale 
• Pre-treatment rocky swale 

 

Stormwater Benefits: 
• The swales remove transportation-

related pollutants from parking area 
runoff 

• Reduced directly connected impervious 
areas 

 
 

 

 

There are two swales that run between the parking area and two perpendicular streets.  The 
swales are 180 and 120-feet long, 8-feet wide, and have 4:1 max side slopes.  They capture 
and treat stormwater from the parking area of a 6.64-acre shopping center. 
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CO-1:     
Albertson’s 

Shopping Center    
(cont.)  

 
 

 
Swale entrances are provided through 3-
foot wide curb cut openings. The swale 
entrances are at a higher elevation than the 
parking lot, causing water to pool at the 
entrance. 

Stormwater flows through this strip of 6-
inch diameter cobblestones before entering 
the vegetated swale.  This feature prevents 
turf scour and swale clogging by 
dissipating energy and capturing 
particulates.     

Lessons Learned: 
• The swales should not be mowed under wet conditions.  The mower tends to leave 

indentations in the bottom of the swale that pool water.  Installation of an underdrain 
could have helped with this problem.  

• Careful site grading is important to ensure thorough site drainage and proper flow of 
runoff into the swales. 

• The rocky swale serves well as a pre-treatment device rather than a primary treatment 
device. 

 
Municipal Contact: 

Sam Jones 
City of Napa 

(707) 257-9298 
SJones@cityofnapa.org 
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CO-2:      
Recoton 

Industries 

 
Site Location: 
    270 Maxwell Drive 
    Fairfield, CA 
 
Features: 

• Detention Basin 
 

Stormwater Benefits: 
• Natural treatment of runoff 
• Reduced volume and 

velocity of runoff 
• Reduced directly connected 

impervious area  
• Flow control 
• Treatment of dry weather 

landscape irrigation 
overflows 

 

 
 
 
 

 

This detention basin captures rooftop and parking area 
runoff from this light-industrial area. 

 

Lessons Learned: 
• Erosion control on detention basin sidewalls is critical. 
• Installed in 2004, level of effort for maintenance on cobble bottom unknown. 
• Although the ice plant works well as vegetation for erosion control, it is an invasive 

exotic species and should be avoided where possible.  Erosion control riprap or native 
vegetation could be used instead.  

 
 

Municipal Contact: 
Kevin Cullen 

Fairfield-Suisun Sewer District 
(707) 429-8930 

kcullen@fssd.com 
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CO-3:      
Carpenters 

Training 
Center 

Site Location: 
    790 Chadbourne Rd. 
    Fairfield, CA 
 
Features: 

• Depressed area/detention basin with 
tree 

• Depressed grassy area with drop inlet 
 

Stormwater Benefits: 
• Natural treatment of runoff 
• Reduced volume and velocity of runoff 
• Reduced directly connected impervious 

area  
• Flow control 

 
 

  
To promote infiltration and natural treatment 
of runoff, the area downspouts drain into a 
depressed area with a raised drain inlet to 
reduce intake of sediments.  

To promote infiltration and natural 
treatment of runoff, area downspouts drain 
into this depressed grassy area with drop 
inlet. 

Design Comments: 
• The inlet to drain basin is required to prevent long-term ponding.   
• The slightly elevated inlet allows for sediment to settle out of stormwater before entering 

the drain.  The inlet on the right could have been raised to allow for settling of sediment. 
 

Municipal Contact: 
Kevin Cullen 

Fairfield-Suisun Sewer District 
(707) 429-8930 

kcullen@fssd.com 
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CO-4:      
Tullock 

Construction 

Site Location: 
130 Chadbourne Rd. 
Fairfield, CA 

 
Features: 

• Cut curb inlet to bioravine treatment 
area 

• Bioravine (steep, v-shaped swale) for 
treatment of parking lot and building 
runoff 

Stormwater Benefits: 
• Reduced transportation-related pollutants 
• Natural treatment of runoff 
• Reduced volume and velocity of runoff 
• Reduced directly connected impervious 

area 
• Flow attenuation and detention reduce 

peak flows to system through grade 
breaks and curb cuts, and bioravine 
temporary storage  

 
Parking lot curb cuts allow for drainage of 
parking lot runoff into the treatment unit.   

The bioravine was the chosen method of 
treatment for this location due to restricted 
available area. The grass is clump grass and 
does not require mowing. 

Lessons Learned: 
• Compared with a broad u-shaped swale, the bioravine will have limited effectiveness due 

to the minimal flow area created by the impervious stone wall and the extremely steep 
slope (see dashed lines above marking flow area). The bioravine may also be vulnerable 
to erosion and gullying because of the steep slope.  As noted above, this was the chosen 
BMP due to space restrictions. 

• Openings need to be approximately 12 inches or greater to avoid blockage from litter. 
• Clump grass is good vegetation for steep slope areas because it does not require mowing. 
• Gradual slopes ease maintenance practices and increase pollutant removal effectiveness. 
• Grade breaks and curb cuts can be designed to promote longer retention times. 
 

Municipal Contact: 
Dennis Ariza 

Fairfield-Suisun Sewer District 
(707) 429-8930 

dariza@fssd.com 
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CO-5:      
Central  Way 
Commercial  

Center 

Site Location: 
    4670 Central Way 
    Fairfield, CA 
 
Features: 

• Vegetated swale 
• Covered garbage enclosure with drain 

to sanitary sewer 

Stormwater Benefits: 
• Natural treatment of runoff 
• Reduced volume and velocity of runoff 
• Reduced directly connected impervious 

area  
• Reduction of pollutants emitted to 

storm drain system from facility waste 
products 

 

 

Runoff from this light-industrial facility drains 
through a curb cut into the above bioswale.  
The distance from the point of entry to the 
drain inlet is approximately 200 feet. 

The covered garbage enclosure area includes 
an inlet that drains to the sanitary sewer. 

Design Comments: 
• Residential rollout turf grass provides effective pollutant removal in bioswales. 
• Avoid wood chips and gorilla hair for transition zones between parking lots and grassy 

swale sections, as these loose-particle groundcover materials can wash out into the 
bioswale.  Additionally, the ground surface beneath the washed-out groundcover may 
erode. 

• Although not all facilities need to have covered garbage enclosures that drain to the 
sanitary sewer, food-handling facilities should.  The Water Board recommends every 
commercial, light-industrial, industrial, and multi-family development have at least 
covered trash enclosures. 

 
Municipal Contact: 

Kevin Cullen 
Fairfield-Suisun Sewer District 

(707) 429-8930 
kcullen@fssd.com 

 

drain inlet 
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IV-8

CO-6:      
Chevron 
Station 

The fuel island is protected from rainfall by 
a canopy (not shown). The depressed area 
shown above drains to the sanitary sewer. A 
trench drain around the fuel island that 
drains to the sanitary sewer could also be 
approved for similar projects. 
 

Site Location: 
    4490 Central Way 
    Fairfield, CA 
 
Features: 

• Fuel island canopy  
• Car wash and fuel island areas drain 

to the sanitary sewer 
• Rocky swale 
• Canopy on drive-through car wash 

exit 
Stormwater Benefits: 

• Reduced volume of rainwater routed 
to the treatment plant 

• Reduced total petroleum hydrocarbon 
contaminants in storm water from 
fueling islands 

• Reduced volume and velocity of 
runoff 

• Reduced directly connected 
impervious area 

 

 

 
The canopy on the outlet side of the drive-
through car wash helps reduce the amount 
of rainfall entering the sanitary sewer.   

This rocky swale was installed in 2004. The 
maintenance schedule is unknown. 

 
 

Municipal Contact: 
Kevin Cullen 

Fairfield-Suisun Sewer District 
(707) 429-8930 

                           kcullen@fssd.com 
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IV-9

CO-7:      
Vineyard 
Business 

Park 

Site Location: 
4300-4330 Redwood Blvd. 
San Rafael, CA. 

 
Features: 

• Vegetated areas between parking lots 
and buildings 

• Curb cuts that drain to grassy swale 
• Raised earthen-and vegetated islands 

every 4th parking stall 
• Curb cuts that allow water to drain into 

an earthen and vegetated area  
 
 

 
 
 
 
Stormwater Benefits: 

• Increased pervious surface area 
• Filtration of automobile-related pollutants  
• Natural treatment of runoff 
• Reduced volume and velocity of runoff 
• Reduced directly connected impervious 

areas  

Vegetated areas are placed between the 
parking lots and buildings.  The result is a 
greater percentage of pervious area within 
the development. 

Curb cut openings are approximately one-
foot wide and 9-feet apart. Parking lot 
runoff from this side of the development 
drains to the adjacent grassy swale area.  
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IV-10

CO-7: 
Vineyard 
Business 

Park 
(cont.)  

Raised earthen and vegetated islands are 
placed every 4th parking stall.  This increases 
the percentage of pervious area within the 
development and decreases parking lot 
temperatures. 

These curb cuts allow stormwater to drain 
into an earthen and partially vegetated swale.  
Pollutants in the runoff are given the 
opportunity to settle before being discharged 
into the raised storm drains. 
 

 
 
 

Crushed granite walkways, abundant 
vegetated areas, and pervious aesthetic 
features provide increased pervious surfaces 
and reduced directly connected impervious 
areas.  There are also attractive outdoor 
eating areas that promote pedestrian activity. 

 

Lessons Learned: 

• In terms of pollutant removal capacity and resistance to rain splash and flow erosion, 
grassy swales are favored over earthen swales.   

 
Municipal Contact: 

Steve Zeiger 
City of San Rafael Stormwater Coordinator 

(415) 485-3435 
steve.zeiger@ci.san-rafael.ca.us 
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IV-11

CO-8:      
Safeway 
Stores 

Site Locations: 
700 B-Street. 
San Rafael, CA 
 
900 Las Gallinas Av. 
San Rafael, CA. 

 

Features: 
• Enclosed refuse storage areas. 

 
Stormwater Benefits: 

• Keeps rainwater out of refuse 
• Deters illegal hazardous-materials 

dumping 
 
 

  
Municipal Contact: 

Steve Zeiger 
City of San Rafael Stormwater Coordinator 

(415) 485-3435 
steve.zeiger@ci.san-rafael.ca.us 
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IV-12

CO-9:      
WAL-MART 

 
Site Location: 
    5180 Sonoma Blvd. 
    Vallejo, CA 
 
Features: 

• Multiple Rocky Swales 
 
 

Stormwater Benefits: 
• Reduced transportation-related 

pollutants 
• Natural treatment of runoff 
• Reduced volume and velocity of runoff 
• Reduced directly connected impervious 

area  

Lessons Learned: 
• Parking lot surface cleaning practices greatly affect the frequency of swale cleaning. 
• The swale servicing the nursery area requires the greatest level of maintenance. 
• For projects such as this with limited space, bioretention is a more effective and 

aesthetically pleasing alternative. 
• This design could have provided more effective pollutant removal capacity with the 

installation of grass swales instead of rock swales.  Scientific literature shows rocky 
swales to have limited pollutant removal effectiveness.  Additionally, vegetated swales are 
less maintenance intensive than rocky swales.   

 
 

Municipal Contact: 
Vallejo Sanitation & Flood Control District 

www.vsfcd.com 

Site Contact: 
Wal-Mart Store Manager 

(707) 557-4393 
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IV-13

CO-10:    
McDonalds 

Site Location: 
2565 Springs Rd. 
Vallejo, CA 
 

Features: 
• Rocky swale 

Stormwater Benefits: 
• Reduced transportation-related 

pollutants 
• Natural treatment of runoff 
• Reduced volume and velocity of 

runoff 
• Reduced directly connected 

impervious area 
 
 
 

 
Parking lot runoff is filtered through this rocky swale. 

 

Lessons Learned: 
• For projects such as this with limited space, bioretention is a more effective and 

aesthetically pleasing alternative. 
• This design could have provided more effective pollutant removal capacity with the 

installation of a grass swale instead of a rock swale.  Scientific literature shows rocky 
swales to have limited pollutant removal effectiveness.  Additionally, vegetated swales 
are less maintenance intensive than rocky swales.   

 
Municipal Contact: 

Vallejo Sanitation & Flood Control District 
www.vsfcd.com 
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IV-14

CO-11:    
Napa Auto 

Parts 

Site Location: 
2999 Sonoma Blvd. 

    Vallejo, CA 
 

Features: 
• Parking Lot BMP – Rock media filter 

before catch basin 
• Downspouts from roof lead to landscape 

Stormwater Benefits: 
• Reduced transportation-related 

pollutants 
• Natural treatment of runoff 
• Reduced volume and velocity of 

runoff 
• Reduced directly connected 

impervious area  

 

Parking lot runoff drains through a rock media filter that is 
below the metal grate shown above.   

 
Rooftop runoff drains down to flow across the landscape 

Lessons Learned: 

• Rock swales are only proven effective for capturing large sediments and trash.  
Draining stormwater to a landscaped area cannot only filter out all sizes of sediment, 
but is also able to filter out transportation-related pollutants.  Soils can be amended 
and/or underdrains can be installed beneath landscaping where drainage is an issue. 

 
Municipal Contact: 

Vallejo Sanitation & Flood Control District 
www.vsfcd.com 
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IV-15

CO-12:    
Mary Isaak 

Center 

 
Site Location: 
    900 Hopper St. 
    Petaluma, CA 
 
Features: 

• Covered trash area 
• Trash area drainage is plumbed to the 

sanitary sewer 
 

Stormwater Benefits: 
• Prevents wind and rain from releasing 

trash and related contaminates into the 
environment 

• Treatment of potentially contaminated 
stormwater 

 
 

 

 

Municipal Contact: 
Imad Baiyasi 

City of Petaluma 
(707) 778-4582 

ibaiyasi@ci.petaluma.ca.us Drainage from the dumpster enclosure is 
carried to the sanitary sewer rather than to a 
storm inlet draining to the nearby wetland 
area. 
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IV-16

CO-13:    
Insight Glass 

Company 

Site Location: 
    4901 Park Rd. 
    Benicia, CA 
 
Features: 

• Rocky swales 
 

Stormwater Benefits: 
• Reduced transportation-related 

pollutants 
• Natural treatment of runoff 
• Reduced volume and velocity of 

runoff 
 

 
 

Parking lot and roof runoff are diverted 
into one of a series of rock swales that 
treat stormwater before entering the 
storm drain. 

Five rock swales treat stormwater from 
this 7.5-acre development. Swale lengths 
range from 20 to 60-feet long. 
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IV-17

CO-13:    
Insight 
Glass 

Company 
(cont.)  

  
This swale ranges in depth from 3’6” to 6’6” 
and treats stormwater from the parking and 
loading dock areas. Swale maintenance is 
the responsibility of the property owner. The 
fence is in place for public safety reasons. 

Stormwater enters into the swale through 
this perforated pipe and then runs through 
the rocky swale before reaching the storm 
drain inlet at the opposite end. 

Lessons Learned: 
• The deep and narrow channel above is difficult and expensive to maintain. 
• This design could have provided more effective pollutant removal capacity with the 

installation of grass swales or a bioretention facility instead of rock swales.  Scientific 
literature shows rocky swales to have limited pollutant removal effectiveness.  
Additionally, vegetated swales and bioretention require less maintenance.   

• For projects such as this with limited space, bioretention is a more effective and 
aesthetically pleasing alternative. 

Municipal Contact: 
Tonya Gilmore 
City of Benicia 
(707) 746-4334 

tgilmore@ci.benicia.ca.us 
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IV-18

CO-14:    
Copia 

 
Site Location: 
    500 First St. 
    Napa, CA 
 
Features: 

• Partially vegetated swales 
• Storm drain inlet filters 
 

 
 
 
 

 
 

Stormwater Benefits: 
• Reduced transportation-related pollutants 
• Natural treatment of runoff 
• Reduced volume and velocity of runoff 

There are a total of eleven swales that carry 
stormwater from the approximately 280-car 
parking lot at this facility.  The swales are 
earthen and partially vegetated with trees 
and bunch grasses. Grading is directed 
towards storm drains installed at the end of 
each swale. 

Regularly spaced curb cuts provide swale 
access for the parking lot runoff.  All 
eleven swales drain to the Napa River, 
which is adjacent the far end of the above 
parking lot. 
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IV-19

CO-14:     
Copia 
(cont.) 

 

 

At the end of each swale is a storm drain 
with an inlet filter. To the left is one of the 
filters prior to cleaning.  Inlet filters are 
generally ineffective at capturing pollutants 
with the exception of trash.  The Water 
Board does not consider inlet filters to be 
an effective stormwater pollutant treatment 
measure due to their unreasonable 
maintenance needs, short life spans, 
susceptibility to clogging, and inability to 
remove a variety of pollutants. 
 
 

 
Lessons Learned:  

• Utility boxes and light posts could have been installed outside of the swale to prevent 
disruption of flow and to prevent damage to the swale in the event of utility line 
maintenance.  

• Trees could have been planted outside of the swale or to either side of the swale bottom 
to prevent potential tree root-rot or the formation of a flow-obstructing root wad. 

• Swales with at least two-foot wide flat bottoms could have provided more effective 
pollutant removal capabilities. 

• Swales could have been vegetated with turf grass to provide more thorough pollutant 
removal and lower flow velocities. 

 
Municipal Contact: 

Sam Jones 
City of Napa 

(707) 257-9298 
SJones@cityofnapa.org 
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V-1

V. Public Areas 
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V-2

PA-1:       
Petaluma City 

Hall  

Site Location: 
    11 English St. 
    Petaluma, CA 
 
Features: 

• Disconnected downspouts 

Stormwater Benefits: 
• Natural treatment of runoff 
• Reduced volume and velocity of 

runoff 
• Reduced directly connected 

impervious area  

 

 
Runoff from rooftop downspouts flows 
through vegetated areas before entering the 
storm drain.   

 
Lessons Learned: 

• The inlet could have been raised several 
inches to allow for sediments to settle 
out. 

• This area is ideal for a “rain garden,” 
which is a type of bioretention 
stormwater BMP (see Appendix for rain 
garden and bioretention links). 

• There are planter boxes near the main 
entrance to city hall which could be 
retrofitted to become bioretention boxes. 

 

Municipal Contact: 
Imad Baiyasi 

City of Petaluma  
(707) 778-4582 

ibaiyasi@ci.petaluma.ca.us 
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V-3

PA-2:       
Nathanson 

Creek 
Xeriscape 

Garden 

Site Location: 
    Nathanson Creek Park 
    Sonoma, CA 
 
Features: 

• Porous pavers 
 

Stormwater Benefits: 
• Natural treatment of runoff 
• Reduced impervious surface area 
• Public participation 

 

Porous pavers allow 
infiltration of stormwater 
while providing a load-bearing 
surface.  This picture shows 
the project in the final stages 
of completion.  The voids 
between the concrete lattice 
structure will be filled with a 
loamy material to allow for 
sufficient infiltration rates.  
The majority of the work at 
this site was provided by Boy 
Scouts working on their Eagle 
Project.   

 
Design Considerations:  

• The infiltration rate of the underlying soil should be sufficient to prevent ponding. 
 

Municipal Contact: 
Milenka Bates 
City of Sonoma 
(707) 938-3332 

milenkab@sonomacity.org 
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VI. Appendices 
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Web Resources for Stormwater & Lower Impact  Development 

(Current as of 7/12/05) 
 
Specific BMPs 
 
Bioretention  
http://www.lid-stormwater.net/bioretention/biohighres_home.htm (High-density bioretention) 
http://www.lid-stormwater.net/bioretention/biohighres_specs.htm#specs (Bioretention specs) 
http://www.lowimpactdevelopment.org/cenews/bioretention.html (Bioretention references) 
http://www.raingardens.org (Rainwater garden info and education) 
http://www.landandwater.com/features/vol48no5/vol48no5_2.html  (Burnsville rainwater gardens) 
http://for.communitypoint.org/pdf/bioretention_tour.pdf  (Bioretention tour) 
 
Underground Storage  
http://www.cultec.com/ (Stormwater chambers, or underground pipes) 
http://www.invisiblestructures.com/RS3/rainstore.htm (Underground stormwater detention) 
 
Green Roofs 
http://www.greenroofs.com 
http://www.edcmag.com/CDA/ArticleInformation/features/BNP__Features__Item/0,4120,18769,00.html 
(Article on green roofs) 
http://www.lcrep.org/fieldguide/examples/roofgarden.htm (Portland green roofs) 
 
Planter Boxes and Tree Wells 
http://www.lcrep.org/fieldguide/examples/infiltrationplanter.htm (Planter box-Portland) 
http://www.mccannconcreteproducts.com/Planter%20Box.htm (Vendor of planter boxes, included as an 
example, not an endorsement.  Appears to sell open bottom boxes) 
http://www.americastusa.com/filterra.html (Vendor of off-the-shelf tree well, as an example) 
 
Pervious Concrete and Permeable Pavers 
http://www.cpcnc.org Pervious Concrete from Concrete Promotion Council of N. CA 
http://www.lid-stormwater.net/permeable_pavers/permhighres_home.htm City of Chicago permeable 
pavers in high-density development\ 
http://www.lid-stormwater.net/permeable_pavers/permpaver_specs.htm  (General Permeable Paver 
Specifications) 
http://www.njstormwater.org/tier_A/pdf/NJ_SWBMP_9.7.pdf (New Jersey Standard for Pervious Paving 
Systems) 
 
Websites addressing specific stormwater BMPs 
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/post.cfm (EPA-published BMP factsheets) 
http://www.lid-stormwater.net/raincist/raincist_sizing.htm (cisterns) 
http://64.207.55.3/FMPro?-db=Project%20Profiles&-lay=Layout%20%231&-format=search.htm&-view 
(Database of stormwater treatment and low impact measures) 
http://www.lcrep.org/fieldguide/  (Water quality friendly developments in the lower Columbia River 
watershed) 
http://www.ecy.wa.gov/programs/wq/stormwater/newtech/index.html (Washington State evaluation of 
emerging SW treatment technologies) 
http://www.ccb.org/docs/UFC/3_210_10.pdf   (US DOD Unified Facilities Criteria document on Low 
Impact Development, Chap 8 contains BMPs design, maintenance, and cost) 
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General Stormwater Web Sites 
http://www.cabmphandbooks.com (CA Stormwater BMP Handbooks, see New Development) 
http://www.casqa.org/ (California Stormwater Quality Association) 
http://www.basmaa.org/ (S.F. Bay Area Stormwater Management Agencies Association) 
http://www.basmaa.org/documents/index.cfm?fuseaction=documents&doctypeID=3 (Click on “Start at 
the Source”) 
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/post.cfm (EPA menu - intended as guidance to small 
MS4s on the types of BMPs they could use in their stormwater management programs) 
http://www.asist.net/site/links/index.htm  (Stormwater information links and resources) 
http://www.bmpdatabase.org/ (International Stormwater BMP Database) 
http://www.stormwatercenter.net/ (Technical assistance on stormwater management issues) 
http://www.stormwater.water-programs.com/ (Water Quality Planning Tool designed for CalTans) 
http://www.ecn.purdue.edu/runoff/lthianew/Index.html (Land use impacts on water quality) 
 
City / Local Web Sites 
http://www.mcstoppp.org (Marin County Stormwater Pollution Prevention Program) 
http://www.co.napa.ca.us/GOV/Departments/DeptPage.asp?DID=17500&LID=1098  (Napa County 
Stormwater Pollution Management Program) 
http://www.cccleanwater.org/ (Contra Costa Clean Water Program) 
http://cleanwaterprogram.org/(Alameda Countywide Clean Water Program) 
http://www.scvurppp.org/  (Santa Clara Valley Urban Runoff Pollution Prevention Program) 
http://www.flowstobay.org/  (San Mateo Countywide Pollution Prevention Program)  
http://www.ci.milpitas.ca.gov/citydept/publicworks/stormwater_c3.htm  (Milpitas’ New Development 
Implementation Handbook) 
http://www.ene.gov.on.ca/envision/gp/4329eindex.htm (Ontario, Canada) 
http://www.cleanrivers-pdx.org/ (Portland, Oregon) 
http://www.mde.state.md.us/environment/wma/stormwatermanual/ (Maryland) 
http://www.lastormwater.org/ (Includes Development BMP Handbook, with ordinance and forms) 
http://www.ci.seattle.wa.us/dpd/Site_Development/DPD_001150.asp (Seattle Planning Dept ) 
http://www.ecy.wa.gov/programs/wq/stormwater/wwhm_training (WA State hydromod tool) 
http://www.ecy.wa.gov/programs/wq/stormwater/newtech/index.html (WA State evaluation of emerging 
SW treatment technologies) 
http://www.udfcd.org/  (Denver, Colorado) 
http://www.sacstormwater.org  (Sacramento, California) 
 
Lower Impact Development Web Sites  
http://www.lowimpactdevelopment.org/  
http://www.mcstoppp.org/Riley.htm (Stream and River Protection for the Regulation and Program 
Manager)  
http://www.southface.org/ (Lots of stormwater treatment measures in Atlanta, GA) 
http://www.greenroofs.com/ (The Cardinal Group) 
http://www.smartgrowth.org/ (Smart Growth) 
http://www.psat.wa.gov/Programs/LID.htm (Puget Sound, WA) 
http://www.lid-stormwater.net (Based in Maryland) 
http://www.nahbrc.org (National Association of Home Builders) 
http://www.wbdg.org/design/resource.php?cn=0&cx=0&rp=42  (Good article on LID by Anne Guillette, 
"Achieving Sustainable Site Design through LID Practices." Found on Whole Bldg Design Guide web 
site) 
 


