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Existing Conditions - Understanding Pollutant Sources

• Event Mean 
Concentrations 
(EMCs)

vs.

Buildup and Washoff

• Lessons learned from 
early Phase 1 
monitoring
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Existing Conditions - Identifying Existing Treatment
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Existing Conditions – Best Management Practice 
Removal Efficiencies
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Existing Conditions – Best Management Practice 
Removal Efficiencies
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Existing Conditions – Non-Structural Best Management 
Practices

I m age  s ou r c e :  
G l oba l sweepe r . c om
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Existing Conditions – Non-Structural Best Management 
Practices
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Existing Conditions – Load Accounting

Land Use
Soils

Rainfall

Runoff Volumes
Base Flow Volumes

Event-Mean Concentrations
Base Flow Concentration

Best Management Practices

Runoff Loads
Base Flow Loads

Point Source Flows
Concentrations

Disposal Method

Point Source 
Loads

Septic Systems
Land use

Soils
Failure Rates
Proximity to 

Surface Waters

Septic 
Loads

Basins

Loading by Basin

Spatially Integrated Model for Pollutant Loading Estimates (SIMPLE) - Seasonal
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20%

33%

35%

8%
4%

TN for North Lagoon (ENR 1) (2004-
2015)

Atmospheric Deposition Baseflow Direct Runoff Point Source Septic

44%

25%

25.3%

0%6%

TN for Central Lagoon (ENR 2) (2004-
2015)

Atmospheric Deposition Baseflow Direct Runoff Point Source Septic

Existing Conditions - Understanding Pollutant Sources
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Future Changes – Old Rules
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Future Changes – Proposed Rules

8.3.2 Minimum Performance Standards for all sites
Except as provided below, all stormwater treatment systems shall provide
a level of treatment sufficient to accomplish the greater of the following
nutrient load reduction criteria:

(a) an 80% reduction of the average annual loading of total
phosphorus (TP) and total nitrogen (TN) from the post-
development project land use; or

(b) a reduction such that the post-development average annual
loading of nutrients does not exceed the predevelopment
nutrient loading.
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Future Changes – Proposed Rules

2. Stormwater treatment systems that fall within a HUC 12 where a Total 
Maximum Daily Load (TMDL) has been adopted shall provide the level of 
treatment sufficient to accomplish the greater of the following nutrient load 
reduction criteria: 
(a) the level of stormwater treatment required in Section 8.3.4.1, as 
applicable; and
(b) the greater of:
1. Net improvement for the pollutant that is not meeting water quality standards; 
or
2. the percent reduction, where specified in the load allocation of an adopted 
TMDL for the pollutant(s) that is not meeting water quality standards.
(c) Load reduction for nutrients shall not be lower than that for 
undeveloped or natural conditions. 
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Future Changes – Proposed Rules

Alternative Performance Standards for Redevelopment  
Stormwater treatment systems serving redevelopment activities shall meet the 
appropriate minimum level of treatment set forth above in 8.3.2 - 8.3.4. 
However, an applicant may request approval by the Agency of a lower level of 
treatment if the redevelopment project is under five acres and does not discharge to 
a nutrient impaired waters.  The minimum level of treatment allowable for these 
sites shall be as follows:

(a) an 80% reduction of the post-development average annual loading of 
TP and a 45% reduction of the post-development average annual loading of TN 
from the project; or  

(b) for stormwater systems that fall within a HUC 12 containing an OFW, a 
95% reduction of the post-development average annual loading of total phosphorus 
(TP) and a 50% reduction of the post-development average annual loading of total 
nitrogen (TN) from the project.
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Opportunities and Constraints - Exhaust Least-Cost Options First

Source 
Controls, 
Pollutant 

Trading, Some 
LID Measures

Regional or 
Large-Scale 

BMPs

Smaller-Scale 
BMPs
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Option 1: Diversion to Borrow Pit 
South

Base Flow and Runoff

Treats 640 acres

1,300 lb/yr TN

$20/lb TN
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Option 2: 10th Street Treatment Facility

Base Flow and Runoff

Treats 4,600 acres

5,600 lb/yr TN

$20/lb TN
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Option 10: Lighthouse Cove Treatment 
Facility

Base Flow and Runoff

Treats 420 acres

760 lb/yr TN

$80/lb TN
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Stormwater Master Plan Projects

$140,000 to 
$325,000

3 – 12 acres

4 - 95 lb/yr TN

$150 to 
$1,500/lb TN
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Planning of Individual BMPs

THIS IS NOT FOR 
NEW 
DEVELOPMENT!
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Planning of Individual BMPs

Lowest $/lb-removed life cycle 
costs

Permitting and water quality 
reasonable assurance

O&M and sustainability 
considered

Consideration of grant funding

Awareness of multiple purposes
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Optimizing BMP Design

What is 
Treated?

How Much 
is Treated?

What Treatment 
Technologies 

Should Be Used?

Site-Specific Optimization

What Level of 
Treatment 
Should Be 
Provided?
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How Much is Treated?
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What Treatment Technologies Should Be Used?
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What Level of Treatment Should Be Provided?

Harper and Baker, 2007
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Site-Specific Optimization
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Site-Specific Optimization



34

Evaluating Across Multiple Areas of Responsibility
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Life-Cycle Costing

Capital costs ÷ Annual load reductions 
projected over economic life ($/lb)

Annual O&M costs ÷ Annual load 
reductions ($/lb)

Capital + O&M ($/lb)
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Life-Cycle Costing – FSAEF Tool



38

Treatment Train Removal Efficiencies

Solids settling/removal

Mass removal

Biological uptake

Biological/chemical transformation

Adsorption
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Treatment Train Removal Efficiencies



40

Overall Planning Strategy

• MS4
• TMDL
• BMAP

Goals and 
Priorities

• Load sources
• Existing BMPs

Existing 
Conditions • New rules

• Redevelopment

Future Changes

• Best locations
• Future O&M

Opportunities 
and Constraints • Life-cycle 

analysis

Alternatives

• Funding
• Monitoring
• O&M

Implementation


	Structural Pollution Control Planning ��MS4 Permits: Demonstrating Compliance with New Permits
	  Overall Planning Strategy	  		
	  Overall Planning Strategy	  		
	Existing Conditions - Understanding Pollutant Sources
	Existing Conditions - Identifying Existing Treatment�
	Existing Conditions – Best Management Practice Removal Efficiencies�
	Existing Conditions – Best Management Practice Removal Efficiencies�
	Existing Conditions – Best Management Practice Removal Efficiencies�
	Existing Conditions – Non-Structural Best Management Practices�
	Existing Conditions – Non-Structural Best Management Practices�
	Existing Conditions – Non-Structural Best Management Practices�
	Existing Conditions – Non-Structural Best Management Practices�
	Existing Conditions – Load Accounting
	Existing Conditions - Understanding Pollutant Sources
	  Overall Planning Strategy	  		
	  Future Changes – Old Rules	  		
	  Future Changes – Proposed Rules	  		
	  Future Changes – Proposed Rules	  		
	  Future Changes – Proposed Rules	  		
	  Overall Planning Strategy	  		
	  Opportunities and Constraints - Exhaust Least-Cost Options First	  		
	Option 1: Diversion to Borrow Pit South
	Option 2: 10th Street Treatment Facility
	Option 10: Lighthouse Cove Treatment Facility
	Stormwater Master Plan Projects
	Planning of Individual BMPs
	Planning of Individual BMPs
	Optimizing BMP Design
	How Much is Treated?
	What Treatment Technologies Should Be Used?
	What Level of Treatment Should Be Provided?
	Site-Specific Optimization
	Site-Specific Optimization
	Evaluating Across Multiple Areas of Responsibility
	  Overall Planning Strategy	  		
	Life-Cycle Costing
	Life-Cycle Costing – FSAEF Tool
	Treatment Train Removal Efficiencies
	  Treatment Train Removal Efficiencies
	  Overall Planning Strategy	  		

