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Stormwater Problems 
 The San Francisco 

Bay and many local 
creeks are polluted 

 Stormwater runoff 
carries those 
pollutants 



Isn’t Runoff Treated? 
 The storm drain system is 

typically completely separate 
from the sanitary sewer system 
in the Bay Area. 

 Water entering storm drains 
generally receives no 
treatment before flowing to 
creeks & the Bay.  

 San Francisco is the only city 
in the Bay Area that has a 
combined storm/sewer system 
(in most of the City). 
 



Pollution from Stormwater 
Runoff 

 Pollutants can 
accumulate in the 
Bay 

 PCBs and Mercury 
are two pollutants of 
concern in the Bay 
that affect fish and 
humans 

 Stormwater is a 
source of PCBs and 
Mercury 



How does urban development 
affect the hydrologic cycle? 

Little runoff before 
development 

Lots of runoff after 
development 



Enemy #1: Impervious Surface 



  

Concrete Lined Channel with Floodwall in  
Lower Matadero Creek  



How do increases in flow 
affect creeks? 

Yerba Buena Creek – upstream reach in good condition 



Incision on 
lower Yerba 
Buena Creek 



Regulatory Background: 
Municipal Stormwater Permits 
Since 1987 the federal Clean Water Act has 

required municipalities to obtain permits to 
discharge stormwater from municipal storm 
drain systems 

These are National Pollutant Discharge 
Elimination System (NPDES) Municipal 
Stormwater Permits 

EPA has also established construction 
and industrial discharge standards 

    



NPDES Permitting Authority 

U.S. EPA 

State Water Resources 
Control Board 

Regional Water Quality Control Board 
(9 regions) 

MS4s 

MS4 = Municipal separate storm sewer system 



Bay Area Municipal Regional 
Permit (MRP) 

 One regional permit for  
urbanized areas (total of 
76 permittees): 
• San Mateo, Santa Clara, 

Alameda, and Contra Costa 
Counties, Fairfield-Suisun,  
and Vallejo 

 Current MRP effective  
1/1/16 - 12/31/20 

 Key requirements:  
• Low Impact Development (LID); Green Infrastructure (GI) 
• Monitoring and control measures for pollutants of concern: 

Trash, Mercury, PCBs, Pesticides 

 



What is Low Impact Development? (LID) 
 LID mimics natural systems 

by using vegetation, soil 
and pervious surfaces to 
reduce stormwater runoff 
and increase infiltration  
on parcels/sites. 

 Most common types of LID: 
• Biotreatment 

– Rain gardens/bioretention areas 
– Flow-through planters 
– Green roofs 

• Pervious Pavement 

Flow-through planter 



What is Green Stormwater 
Infrastructure? 

GSI uses the natural processes of soil, 
plants and pervious surfaces to manage 
stormwater in streetscapes and parks. 



Restoring the Urban 
Landscape with GSI and LID 



LID and GSI Benefits 
 Multiple benefits: 

• Flow reduction 
• Pollutant reduction 
• Urban greening 
• Traffic calming 
• Improved bike and 

pedestrian safety 
• Climate benefits 
• Flood resiliency 

 Promoting benefits helps get public support 



Bioretention / Rain Garden 
 Concave landscaped 

area of any shape, with 
sloped sides 

 Engineered biotreatment 
soil mix with specified 
long term infiltration rate  
(5 in/hr) 

 Underdrain required if 
clayey underlying soils 

 Raise underdrain to 
maximize infiltration, if 
conditions allow 



Commonly Used Plants 
 Juncus patens    Gray Rush 
 Chondropetulum tectorum  Cape Rush 
 Carex divulsa    Berkeley Sedge 
 Carex pansa    Meadow Sedge 
 Festuca idahoensis-Siskiyou Blue Fescue-Siskiyou 
 Festuca glauca-Elijah blue  Blue Fescue-Elijah 
 Penstemon heterophyllus  Blue Bedder 
 Epilobium septentrionale  CA Fuschia 
 Lomandra hystrix-Katie Belles Lomandra 
 Achillea millefolium-Moonshine Moonshine Yarrow 
 Mimulus aurantiacus   Sticky Monkey Flower 
 Ceanothus gloriosus   Creeping Wild Lilac 

 
 
 
 



Bioretention Areas 

  



Flow-through Planter 
 Lined planter box  

with vertical sides 
 No infiltration to 

underlying soils 
 Stormwater is filtered 

by biotreatment soil 
media, mulch and 
plants and released 
through underdrain 

 OK to place next to 
building or on podium 
if waterproofed 



 



Biotreatment in Tree Trench 



Pervious Pavement 





GSI Examples 

 Berkeley 
 Oakland 
 Campbell 
 El Cerrito 
 Emeryville 



Berkeley 



Berkeley 



Berkeley 



Examples of GSI Berkeley 



Oakland 



 

Oakland 



Hacienda Ave, Campbell (Before) 



Hacienda Ave, Campbell (After) 



Hacienda Ave, Campbell 

Campbell 



Hacienda Ave, Campbell 

Campbell 



El Cerrito 



Emeryville 



Emeryville Emeryville 



Emeryville 



For More Information: 
 ACCWP Stormwater Technical Guidance: 

cleanwaterprogram.org/businesses/development.html  

 SCVURPPP GSI Handbook:  
scvurppp.org/swrp/gsi  

 SMCWPPP GI Design Guide:  
flowstobay.org/gidesignguide  

 Municipal Regional Stormwater Permit 
waterboards.ca.gov/sanfranciscobay/water_issues/pr
ograms/stormwater/Municipal/R2-2015-0049.pdf 

http://www.cleanwaterprogram.org/businesses/development.html
http://www.scvurppp.org/swrp/gsi
http://www.flowstobay.org/gidesignguide
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/stormwater/Municipal/R2-2015-0049.pdf
http://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/stormwater/Municipal/R2-2015-0049.pdf


Contact Information: 
Peter Schultze-Allen 

pschultze-allen@eoainc.com 



San Pablo Ave Green Stormwater Spine 
San Francisco Estuary Partnership 

 
 
 
 
 

EBMUD Landscape Advisory Committee 
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Josh Bradt, Project Manager 
(510) 778 – 6671 
Josh.bradt@sfestuary.org  

mailto:Josh.bradt@sfestuary.org


Federal, State, Local Partnership 

Regional Partner 
Institutional 
(administrative, fiscal) 
home of SFEP 

Federal Partner 
Clean Water Act – Sec 320 
Legislative home of SFEP 
Program approval, base 
funding 

ABAG/
MTC EPA SFEP 

 Collaborative, Non-regulatory Public Agency 

 Protect, restore, and enhance water quality & 
habitat 

 Estuary Blueprint – 5 year workplan 



Working Together Towards Solutions 



 Implement green retrofits 
in 4 cities along San Pablo 
Ave (originally 7) 

 Treat 6 acres of impervious 
surface (originally 7)  

 Emphasis on vegetated 
approaches in public right-
of-way 

 

Green Stormwater 
Spine Project Preview 



Four Key Project Goals 
 
 Demonstrate Benefits and 

Effectiveness of Green Retrofits 

 Improve Water Quality  

 Increase Public Awareness  
 Increase Municipal/County 

Acceptance 

 



Primary Tasks Funder Amount 

Design & Engineering US EPA/DWR-
IRWMP/MTC-BATA $450K 

Coord, Outreach, Constr. 
Mgmt, Monitoring,  

Plant Est. 

DWR – IRWMP/MTC – 
BATA $2M 

Construction Caltrans/MTC – BATA $1.8M 

Stand-alone  
El Cerrito Project 

Strategic Growth  
Council $720K 

TOTAL $4.97M 



Project Team 
Task Agency 

Project Mgmt. & Coordination San Francisco Estuary Partnership 

Plans, Specs, Engineering, 
Interpretive Signage 

Wilsey-Ham (civil engineering) 
Quadriga (landscape design) 

Kevin Robert Perry (visioning) 

Bay Friendly Landscape Rater Gates and Associates/incomplete 

Monitoring San Francisco Estuary Institute  

Bid Package, Construction Mgmt. Harris and Associates/MNS Engineering 

Labor Compliance oversight Labor Consultants of California/MTC 
Internal 



 PLANNING & DESIGN 



San Pablo Ave Green Stormwater Spine 
Challenges 

 Personal and agency inexperience in 

public right-of-way construction  

 Multiple partners, multiple funders, array 

of site specific conditions 

 Over-committed to partners 

 Funding and timing constraints 

 Limited design budget, including potholing  

 Lack of utility information & coordination  
 
 



Berkeley – Existing Conditions 







City of Berkeley Site Rendering 





Berkeley Site, Planted 

Berkeley site,  
Planted Jan 23, 2020 



OAKLAND 







Oakland site, set-up 



San Palo Ave Green 
Stormwater Spine 
Locations  

Oakland Site, Jan 24, 2020 



Emeryville – Existing Conditions 







Developer Renderings of Emeryville Site 

David Baker & Associates 











 Budget for utility investigations, coordination 

and accommodation 

 Limit project to 2-3 separate jurisdictions 

 Need active participation & support from 

municipal partners 

 Be flexible in project management: build low- 

hanging fruit projects earlier 

 Communication with partners, funders, 

impacted businesses/residents is critical 

 Any problem is solvable with enough time and 

money 

San Pablo Ave Green Stormwater Spine 
Lessons Learned 



Josh Bradt 
jbradt@waterboards.ca.gov 
 
San Francisco Estuary Partnership 
www.sfestuary.org 
 

 

 
Photograph by Dan Cloak 

mailto:jbradt@waterboards.ca.gov
http://www.sfestuary.org/


Maintenance Examples 

A Flow-Through Planter… A Flow-Through Planter… 



…in good condition 



A Flow-Through Planter… A Flow-Through Planter… 



…that needs a splash block 



A Bioretention Area… 



…that needs mulch 



A Bioretention Area… 



…with plants in good condition 



A Bioretention Area… 



…that needs plant trimming 



A Bioretention Area… 



…that needs mulch 



A Newly Installed Bioretention Area… 



…in good condition after installation 



The same system a year later… 



…with plants that were improperly trimmed… 



Resulting in many plants failing a year later… 



…and needing replanting… 



Bioretention Area… A Bioretention Area… 



…with standing water 



…with standing water AND algae growth 



A Flow-through Planter… 



That needs replanting… 


	�Green Stormwater Infrastructure: Regulations, Benefits, Construction, and Challenges�
	Outline of Presentation
	Stormwater Problems
	Isn’t Runoff Treated?
	Pollution from Stormwater Runoff
	How does urban development affect the hydrologic cycle?
	Enemy #1: Impervious Surface
	 
	Slide Number 9
	Slide Number 10
	Regulatory Background:�Municipal Stormwater Permits
	NPDES Permitting Authority
	Bay Area Municipal Regional Permit (MRP)
	What is Low Impact Development? (LID)
	What is Green Stormwater Infrastructure?
	Restoring the Urban Landscape with GSI and LID
	LID and GSI Benefits
	Bioretention / Rain Garden
	Commonly Used Plants
	Bioretention Areas
	Flow-through Planter
	Slide Number 22
	Biotreatment in Tree Trench
	Pervious Pavement
	Slide Number 25
	GSI Examples
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Examples of GSI
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	For More Information:
	Slide Number 42
	San Pablo Ave Green Stormwater Spine�San Francisco Estuary Partnership������EBMUD Landscape Advisory Committee�February 3, 2020
	Federal, State, Local Partnership
	Working Together Towards Solutions
	Green Stormwater Spine Project Preview
	Four Key Project Goals
	Slide Number 48
	Project Team
		PLANNING & DESIGN
	San Pablo Ave Green Stormwater Spine�Challenges
	Slide Number 52
	Slide Number 53
	Slide Number 54
	City of Berkeley Site Rendering
	Slide Number 56
	Berkeley Site, Planted
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Oakland site, set-up
	San Palo Ave Green Stormwater Spine Locations 
	Emeryville – Existing Conditions
	Slide Number 64
	Slide Number 65
	Developer Renderings of Emeryville Site
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	San Pablo Ave Green Stormwater Spine Lessons Learned
	Slide Number 72
	Maintenance Examples
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 86
	Slide Number 87
	Slide Number 88
	Slide Number 89
	Slide Number 90
	Slide Number 91
	Slide Number 92
	Slide Number 93
	Slide Number 94
	Slide Number 95

