
DISCUSSIONS ON LOW IMPACT DEVELOPMENT BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015

L
ID

 W
O

R
K

S
H

O
P

A
G

E
N

D
A

SAN DIEGO ASLA STEWARDSHIP COMMITTEE

DISCUSSIONS ON LOW IMPACT DEVELOPMENT
BIOSWALES AND BIORETENTION

4:00  -4:45
INTRODUCTION:  
TIM SMITH

NEW BIOSWALE REGULATIONS:
STEPHANIE GAINES

BIORETENTION DESIGN BMP’S: 
JIM KUHLKEN

4:45-5:30
BANNOCK STREET PILOT PROJECT:
MERRILL TAYLOR

HARBOR DRIVE PROJECT CASE STUDY:  
MARTY POIRIER

SCE PROJECT CASE STUDY: 
MIKE SULLIVAN

5:30-6:00
QUESTIONS AND COMMENTS
PANELISTS AND AUDIENCE PARTICIPATION

6:00-7:00
SOCIAL NETWORKING HOUR
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THANK YOU TO THE FOLLOWING EVENT SPONSORS:



Municipal Stormwater Permit
Update & Timeline

Presented by Stephanie Gaines
County of San Diego 

Watershed Protection Program



Regulatory Framework

Region

1

Region

2

Region

3

Region

4

Region

5a - 5c

Region

6a & 6b

County

of SD

Region

7

Region

8

County

of SD

Region

9

Regional Water Quality Control Board

State Water Resources Control Board

US EPA Clean Water Act

Porter-Cologne Act

NPDES Permit



County Regulations and Guidelines

• Watershed Protection Ordinance 

(WPO)

• Landscape Ordinance & Water 

Efficient Landscape Design Manual 

(WELDM)

• LID Handbook and Fact Sheets

• Best Management Practice (BMP) 

Design Manual 

• Standard Urban Stormwater Mitigation Plan 

(SUSMP) 



Municipal Storm Drains

• Municipal Separate Storm Sewer System = MS4

• Not Connected!



New Requirements

• Water Quality 

Improvement Plan (WQIP)

• Jurisdictional Runoff 

Management Plan (JRMP)

• Best Management 

Practice (BMP) Design 

Manual

• New Requirements & 

Prohibitions



New Development Regulations

Development Planning

• Priority Development Project 
Categories

• Retention

• Hydromodification

• Alternative Compliance



Priority Development Projects (PDPs) 

Section E.3.b.(1)

Categories Previous Permit 2013 Permit

Residential >10-units 10,000 sq. ft.

Commercial, Industrial >1 acre 10,000 sq. ft.

Driveways Exempt Added: 5,000 sq. ft.



New PDP Exemptions

• New Sidewalks, Bike Lanes, Trails using LID

• Redevelop Alleys, Roadways as “Green Streets”

Section E.3.b.(3)



Green Street Example: 

Elmer Avenue



Example: Elmer Avenue & Paseo



Example: Elmer Avenue & Paseo



New Retention Standard

• PDP to Retain 85th % storm event  

• Retain:  Intercept, Store, Infiltrate, Evaporate

Section E.3.c.(1), pg 85-87



Section E.2.c.(ii), E.5.b.(d) pgs. 75, 102

Non-Stormwater Discharges



Offsite Alternative Compliance

Jurisdictional Alternative 

Compliance Program

• Determine Greater Water 

Quality Benefit

• Program(s) May Allow 

Implementation or In-lieu Fee

• Voluntary Agreement Between 

Jurisdiction/Developer

• Built Within 4 Years Of First 

PDP Occupancy

Section E.3.c.(1)(b)., (1)(a). and (3).



Regional Example: South Los Angeles Wetlands



Distributed Example: Marsh Park



Public-Private Partnerships

Sustainable Landscapes Program

• Prop 84 IRWM Grant Project

• Turf Replacement

• Resource Management 

• “Conservation, Permeability, 
Retention”

• “New Norm”

Private Investment in Stormwater Management 



Resources

Project Clean Water website:

www.projectcleanwater.org

County of San Diego 
Watershed Protection Program:

http://www.sandiegocounty.gov/dpw/watersheds.html

http://www.projectcleanwater.org/
http://www.sandiegocounty.gov/dpw/watersheds.html


Stephanie Gaines 

Stephanie.Gaines@sdcounty.ca.gov

858-694-3493

mailto:Stephanie.Gaines@sdcounty.ca.gov
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Jim Kuhlken
Pr inc ipa l  o f  the  Landscape Archi tecture  D ivis ion

RICK ENGINEERING COMPANY

(R I CK)  i s  a  fu l l - se rvi ce ,  mu l t i - d i sc i p l in ary  

p l an n i n g ,  d es i g n ,  an d  en g i n eer i n g  f i rm  w i th  mo re  

th an  60  years  o f  l o ca l  San  D i eg o  exp er i en ce .

DISCUSSIONS ON LOW IMPACT DEVELOPMENT SOLUTIONS

BIORETENTION DESIGN BMP



DISCUSSIONS ON LOW IMPACT DEVELOPMENT SOLUTIONS

BIORETENTION DESIGN BMP



(treatment plus flow control)

(treatment-only or treatment plus flow control)

(treatment-only)

Pervious Pavement “Cistern with Bioretention” or “Bioretention Plus Cistern” 

BMP Sizing Calculator Methodology “Bioretention” Facility Countywide Model SUSMP “Bioretention” Facility 

DISCUSSIONS ON LOW IMPACT DEVELOPMENT SOLUTIONS

BIORETENTION DESIGN BMP



Bioretention with Flow Control

Bioretention with Infiltration Bioretention in Hardscape

Bioretention in Island

DISCUSSIONS ON LOW IMPACT DEVELOPMENT SOLUTIONS

BIORETENTION DESIGN BMP



Bioretention Basin Plan

DISCUSSIONS ON LOW IMPACT DEVELOPMENT SOLUTIONS

BIORETENTION DESIGN BMP



ARCHITECTURE/
SITE PLANNING

WATER 
RESOURCES

CIVIL

LANDSCAPE 
ARCHITECTURE

GEOTECH

SURVEY

BIO-

RETENTION

M U LT I - D I S C I P L I N E  S I T E

DISCUSSIONS ON LOW IMPACT DEVELOPMENT SOLUTIONS

BIORETENTION DESIGN BMP



What have we learned?

Soil Type

• 70% Sand

• 30% Compost/Sandy Loam

Soil Replacement

• long term, in place infiltration 

rate of at least 5 inch per hour

• Compact 85% - 90%

• Appropriate plant material

• Separate irrigation

C O M M O N  I S S U E S ,  P I T FAL L S  &  S O L U T I O N S

DISCUSSIONS ON LOW IMPACT DEVELOPMENT SOLUTIONS

BIORETENTION DESIGN BMP



What was developed?

Soil Type (by weight)

• 65% Sand

• 20% Sandy Loam

• 15% Compost

Soil Placement

• long term, in place infiltration rate 

of at least 5 inch per hour (for 

Flow-Based design)

• Six (6) to twelve (12) inch lifts and 

lightly watered. No mechanical 

compaction. 

• Appropriate plant material

• Separate irrigation

C O M M O N  I S S U E S ,  P I T FAL L S  &  S O L U T I O N S

DISCUSSIONS ON LOW IMPACT DEVELOPMENT SOLUTIONS

BIORETENTION DESIGN BMP



O P E R AT I O N S  &  M AI N T E N A N C E

Routine Landscape Maintenance

– Trash removal

– Vegetation pruning

– Mulch replenishment (~annually)

– Visual inspections of inlets/outlets/surface ponding

Storm Water Maintenance Agreements

– Run with the land, between owner (i.e. – HOA, POA, etc.) and public agency

Annual Verification of Treatment Control BMPs (TC-BMPs)

– Notice from City for sign-off that inspection and maintenance has occurred

– Enforcement if not installed or maintained adequately

DISCUSSIONS ON LOW IMPACT DEVELOPMENT SOLUTIONS

BIORETENTION DESIGN BMP



Load Reductions 

Through LID Green 

Streets: Bannock Ave
Merrill Taylor, P.E.

DISCUSSIONS ON LOW IMPACT DEVELOPMENT 

BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015
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DISCUSSIONS ON LOW IMPACT DEVELOPMENT 

BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015

Goals of the Project

-MS4 Compliance

-Pollutant Reduction

-Bacteria

-Metals

-Nutrients

-Toxicity

-Turbidity

-Pilot Project

-Gather valuable information for standardizing LID 

practices within the City of San Diego

-Streetscape Enhancement
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DISCUSSIONS ON LOW IMPACT DEVELOPMENT 

BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015

ALLEY

CONRAD AV

BANNOCK AV

G
E

N
E

S
E

E
 A

V
MANITOU WY

SAUK AV

F
R

IN
K

 A
V

CLAIREMONT MESA BL

D
U

B
O

IS
 D

R

B
O

IS
E

 A
V

R
E

B
E

L
 R

D

E
N

S
IG

N
 S

T

M
IL

L
W

O
O

D
 R

D

ALLEY ALLEY

CHICKASAW CT
N

E
W

 H
A

V
E

N
 R

D

P
R

O
V

ID
E

N
C

E
 R

D

S
H

O
S

H
O

N
I A

V

BOIS
E A

V

Legend

Project Area

Drainage Structures

Inlet

Outlet

Stormwater Drainage Pipe

Roads
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DISCUSSIONS ON LOW IMPACT DEVELOPMENT 

BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015

Easy: Possible

:

Difficult (Trees):Difficult (Hardscape):
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DISCUSSIONS ON LOW IMPACT DEVELOPMENT 

BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015
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DISCUSSIONS ON LOW IMPACT DEVELOPMENT 

BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015
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DISCUSSIONS ON LOW IMPACT DEVELOPMENT 

BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015
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DISCUSSIONS ON LOW IMPACT DEVELOPMENT 

BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015
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DISCUSSIONS ON LOW IMPACT DEVELOPMENT 

BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015
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DISCUSSIONS ON LOW IMPACT DEVELOPMENT 

BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015
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DISCUSSIONS ON LOW IMPACT DEVELOPMENT 

BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015
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DISCUSSIONS ON LOW IMPACT DEVELOPMENT 

BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015

Future Monitoring

-What do we hope to learn?

-Green Street overall load reductions

-Bioretention soil media impact

-Validate & update modeling parameters

-Compare climate region to other regions
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DISCUSSIONS ON LOW IMPACT DEVELOPMENT 

BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015

Future Monitoring

-What will be monitored?

-Influent flow

-Underdrain effluent for each media mix
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DISCUSSIONS ON LOW IMPACT DEVELOPMENT 

BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015

Future Monitoring

-Where will it be monitored?

BSM B

BSM C
BSM A in all other locations

= Monitoring Locations
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DISCUSSIONS ON LOW IMPACT DEVELOPMENT 

BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015

Future Monitoring

-How will it be monitored?

-Inlet hydraulic monitoring (fabricated H-flume)

-Pressure transducers to measure BMP water level

-Outlet monitoring of underdrain & overflow (V-notch weir)

-ISCO samplers for flow weighted composite water quality
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DISCUSSIONS ON LOW IMPACT DEVELOPMENT 

BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015
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DISCUSSIONS ON LOW IMPACT DEVELOPMENT 

BIOSWALES AND BIORETENTION

WORKSHOP, April 30, 2015

Questions??



BIOSWALES AND 

BIORETENTION

D I S C U S S I O N S  O N  L O W  I M P A C T  

D E V E L O P M E N T  























required to provide source control and 

treatment best management practices

treat the volume of runoff produced from an 85th

percentile storm event 

(2 year storm)

pollutants of concern:

sediment, nutrients, heavy metals, 

trash and debris, oxygen demanding 

substances, oil, grease, pesticides 

and organic compounds

ESPLANADE DESIGN              STORM   

WATER INFRASTRUCTURE



ESPLANADE DESIGN  WATER QUALITY 

BANDevapotranspiration

bioremediation and

phytoremediation

sedimentation and

filtration

filtration, absorption

nutrient assimilation

and biodegradation

soil media

2’-0” recommended

3’-0” to remove 

phosphorous

BIOFILTRATION  



sedimentation and

filtration

filtration, absorption,

nutrient assimilation,

and biodegradation

sedimentation and

filtration

ESPLANADE DESIGN  WATER QUALITY 

BAND
STRUCTURAL BMP
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DEVELOPMENT

BIOSWALES
BIORETENTION



DISCUSSIONS ON LOW IMPACT DEVELOPMENT BIOSWALES AND BIORETENTION
WORKSHOP, April 30th, 2015
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SAN DIEGO ASLA STEWARDSHIP COMMITTEE

DISCUSSIONS ON LOW IMPACT DEVELOPMENT
BIOSWALES AND BIORETENTION

MIKE SULLIVAN

BIOPHILIC DESIGN

BRIAN SO

BIOPHILIA



The Future??????????

THE FUTURE RUIN
WORKSHOP, April 30th, 2015



THE MODERN RUIN
WORKSHOP, April 30th, 2015



CAPTURING ALIVE: SIERRA MEADOW
WORKSHOP, April 30th, 2015



CAPTURE THE EXPERIENCE
WORKSHOP, April 30th, 2015



BIOMIMICRY
WORKSHOP, April 30th, 2015

Mimicking nature in function and beauty



BIOMIMICRY
WORKSHOP, April 30th, 2015



MOSAIC
WORKSHOP, April 30th, 2015



MOSAIC: MEADOW
WORKSHOP, April 30th, 2015



MOSAIC: MIXED MEADOW
WORKSHOP, April 30th, 2015



MOSAIC: MIXED MEADOW
WORKSHOP, April 30th, 2015



MOSAIC: MIXED MEADOW
WORKSHOP, April 30th, 2015



LA RIVER
WORKSHOP, April 30th, 2015



CALIFORNIA  AQUADUCT
WORKSHOP, April 30th, 2015



SOLAR DECATHALON
WORKSHOP, April 30th, 2015



SOLAR DECATHALON
WORKSHOP, April 30th, 2015



GATEWAY BUSINESS CENTER DESIGN
WORKSHOP, April 30th, 2015



GATEWAY BUSINESS CENTER DESIGN
WORKSHOP, April 30th, 2015



SAN GABRIEL MOUNTAIN WATERSHED
WORKSHOP, April 30th, 2015



REGIONAL LANDSCAPE CHARACTER MOSAIC AND ECOSYSTEM
WORKSHOP, April 30th, 2015



GATEWAY DESIGN CONCEPT
WORKSHOP, April 30th, 2015



GATEWAY SITE PLAN
WORKSHOP, April 30th, 2015



GATEWAY SITE PLAN
WORKSHOP, April 30th, 2015



BIOPHILIA AND RESOURCE INTEGRATION
WORKSHOP, April 30th, 2015

Goal: Net zero / off grid 



GATEWAY PROCESS
WORKSHOP, April 30th, 2015

SOLAR CANOPY

BIOSWALE

STORM GARDEN



SUSTAINABILITY
WORKSHOP, April 30th, 2015



SITE WATER CAPTURE
WORKSHOP, April 30th, 2015

LEGEND:

INFILTRATION ZONES

PERMEABLE PAVING

BIOSWALE

EXISTING CATCH BASIN

EXISTING ROOF DRAIN

LIMIT OF DRAINAGE PER ROOF DRAIN

EXISTING STORM DRAIN LINE

EXISTING DRAINAGE PATTERNS

WATER CAPTURE DIAGRAM

IRWINDALE AVENUE



RAINWATER HARVESTING METRICS
WORKSHOP, April 30th, 2015



RESTORATIVE DESIGN
WORKSHOP, April 30th, 2015



RESTORATIVE DESIGN
WORKSHOP, April 30th, 2015



BIOPHILIC DESIGN
WORKSHOP, April 30th, 2015



BIOPHILIC DESIGN
WORKSHOP, April 30th, 2015



BIOSWALE
WORKSHOP, April 30th, 2015

Before

SITE MAP



BIOSWALE
WORKSHOP, April 30th, 2015

During



BIOSWALE
WORKSHOP, April 30th, 2015

After



BIOPHILIA
WORKSHOP, April 30th, 2015



SOLAR CANOPY
WORKSHOP, April 30th, 2015

Before

Concept

During After

SITE MAP

Concept



SOLAR CANOPY
WORKSHOP, April 30th, 2015



STORM GARDEN
WORKSHOP, April 30th, 2015

SITE MAP



STORM GARDEN
WORKSHOP, April 30th, 2015

Before

During

SITE MAP



STORM GARDEN
WORKSHOP, April 30th, 2015

After



STORM GARDEN
WORKSHOP, April 30th, 2015



STORM GARDEN: THE RAIN FOUNTAIN
WORKSHOP, April 30th, 2015



GATEWAYS AND PEOPLE PLACES
WORKSHOP, April 30th, 2015



CAIRN
WORKSHOP, April 30th, 2015



THANK YOU 
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THANK YOU TO THE FOLLOWING EVENT SPONSORS:


