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Manage stormwater as a resource and 
track effectiveness
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PRIORITIZE ACTIONS AND QUANTIFY EFFECTIVENESS

Monitor and Model 

Where actions are implemented

Assume

Reducing stormwater loading to 
receiving waters will improve 

receiving water quality



3

1

2

3

Scientifically defensible yet as simple as possible

Feasible cost-effective level of effort for stormwater 
managers to implement and maintain

Reasonable assurance inform the right decisions 
most of the time

4

GUIDING PRINCIPALS of METHOD

Clear, standardized powerful communication tools5

Focus on siting, managing and quantify                    
the benefits of BMPs
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Detailed 
mapping 
guidance

1

Inventory BMPs
Assess performance
2 Quantify pollutant 

load reductions
3

Prioritize      
what BMPs next

4

PROCESS TO PRIORITIZE AND ASSESS EFFECTIVENESS

iterate annually

2015



5

Publically available guidance webinars
www.2ndnaturellc.com

Detailed Mapping Guidance

1

2

3

Discrete planning units; urban catchments

Soils, climatic zone, etc

Define hydrologic connectivity to receiving water

Delineate urban land use distributions

4

Map MS4 for TELR Inputs
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TOOL TO ESTIMATE LOAD REDUCTIONS

Current load 
to receiving waters

ROADS 

IND

SFR

centralized  BMPs

dispersed BMPs

IND land use (% imp)

catchment outfall

source control BMPs

dispersed BMPs

centralized BMPs

loads

Cumulative water quality benefits of stormwater BMPs

URBAN CATCHMENT
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Baseline Load (no BMPs)

Baseline load 
to receiving waters

ROADS 

IND 

SFR

Land use distribution
impervious and pervious

catchment outfall

loads

IND 
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1 Scientifically defensible yet simple as possible

Tool to Estimate Load Reductions 

SWMM, HSPF, etc.

• 100 acre catchment
• Range of imperviousness of 5 to 95% 
• All soil groups A, B, C, D
• 3 different precipitation zones
• No BMPs

Simulation Characteristics
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Increasing area of treatment

Number of 
BMPs 

necessary to 
reduce 

catchment  
loading to 
receiving 

waters

SOURCE CONTROL BMPS
Improve condition of single land use

decentralized centralized

few 
needed

many 
needed

Reduce 
runoff

Reduce 
pollutants

KEY

Reduce 
runoff + 

pollutants

Source Control BMPs improve LAND USE condition
Reduce runoff
Reduce land use characteristic runoff concentration; CRC

BMP Categories: Source Control BMPs

disconnection

street sweeping 

green roofsrainwater harvesting

landscaping



Increasing area of treatment

Number of 
BMPs necessary 

to reduce 
catchment  
loading to 

receiving 
waters

DISPERSED BMPS
Treat runoff from single land use

Decentralized Centralized BMPs

few 
needed

many 
needed

Reduce 
runoff

Reduce 
pollutants

KEY

Reduce 
runoff + 

pollutants

impervious area treated by land use

BMP Categories: Dispersed BMPs

10

sediment trap settling basin

infiltration feature 

bioretention

biofilter porous pavement

SOURCE CONTROL BMPS
Improve condition of single land use

disconnection

street sweeping 

green roofsrainwater harvesting

landscaping



Increasing area of treatment

Number of 
BMPs necessary 

to reduce 
catchment  
loading to 

receiving 
waters

DISPERSED BMPS
Treat runoff from single land use

Decentralized Centralized BMPs

few 
needed

many 
needed

BMP Categories: Centralized BMPs
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sediment trap settling basin

infiltration feature 

bioretention

biofilter porous pavement

SOURCE CONTROL BMPS
Improve condition of single land use

disconnection

street sweeping 

green roofsrainwater harvesting

landscaping

CENTRALIZED BMPS
Treat runoff from mixed land use

dry basin wet basin

treatment vault cartridge filterbed filter

infiltration basin

Reduce 
runoff

Reduce 
pollutants

KEY

Reduce 
runoff + 

pollutants
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Inventory and Assess Stormwater BMPs
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Report Program Effectiveness

Load without
stormwater BMPs. 

Baseline Load

Load including all BMPs 
in catchment. 

Current Load

= Baseline Load - Current Load

Load Reduction

Al
l M

S4
 ca

tc
hm

en
ts

2015
Cumulative load reduction to receiving waters

105 ac ft
(18%)
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Track Stormwater Program Benefits Over Time

Load without
stormwater BMPs. 

Baseline Load

Load including all BMPs 
in catchment. 

Current Load

= Baseline Load - Current Load

Load Reduction

decrease in load

increase in benefit
Al

l M
S4

 ca
tc

hm
en

ts

Automatically Generated Report
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Inform Stormwater Management Decisions

Automatically 
generated 
report

2015
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1

2

3

Common unit of measure sensitive to management 
actions

Improve communication to: 
regulators, funders, community, staff, managers

Cost effective and flexible approach used by 
stormwater managers

4

5

Benefits of using approach

Meet MS4 permit requirements and 
support TMDL objectives

Applicable to any size MS4
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Thank You

Central Coast Project Advisory Committee Members:
Agnes Topp (City of Santa Cruz) Alyson Tom (Santa Cruz County)
Bridget Hoover (MBNMS) Dave LaCaro (City of Paso Robles) 
Ellen Pritchett (City of Santa Maria) Frank Lopez (rep.Cities of Gonzales & Soledad)
Jackie McCloud (City of Watsonville) Jeff Condit (MRSWMP) 
Jill Murray (City of Santa Barbara) Mary Zepeda (rep. City of Buellton)
Mary Whittlesley (County of San Luis Obispo) Terry Reynolds (Santa Cruz County)
Tricia Wotan (City of Monterey) Tom Harty (Monterey County)
Darla Inglis (LIDI) Dominic Roques (RWQCB)



18

Q&A
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