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Overview 

• Background—SF Bay BMP Toolbox 

• Definition of BMPs 

• BMP Categories and Examples 

• Implementation Strategies in San Francisco 
Bay Area 



Background 

• San Francisco Bay PCB TMDL called for 
increasing effort to reduce stormwater loads 

• Despite many previous efforts, still limited 
information on where legacy contamination 
occurs and the most cost efficient 
management measures 

• SFEI awarded a grant to investigate options for 
better managing PCBs in urban stormwater 
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• Outcomes 

– Large database of 
PCBs/Hg in urban soil 

– Preliminary 
understanding of 
sources/fate/transport 
of PCBs in urban 
stormwater 
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BMP Toolbox Fact 
Sheets 
• Developed for each 

BMP 
• Contains 

– Description 
– Location and 

applicability 
– Design 

considerations 
– Information 
– References  
– Further reading 
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What are BMPs? 

“any activity, technology,  process, operational 
method or measure, or engineered system, 
which when implemented prevents, controls, 
removes or reduces pollution”  

 

Source: SFEI 2010 



BMP Categories 

• Institutional 

– Government Practices 

– Educational 

• Stormwater Treatment 

• Wastewater Treatment 

• Site Remediation 



BMP Conceptual Model for San 
Francisco Bay 

8 



Institutional-Government Practices 

• Take-back programs 

• Targeted street sweeping 

• Purchasing standards/product testing 



Institutional-Government 
Practices 
• Implement controls on building remodeling 

and demolition 

• Review/revise laws regulating waste disposal 

• Survey utilities re: PCBs in transformers 

• Survey PCB-containing 

   materials in schools/ 

   public buildings 

 



Institutional-Educational 

• How to manage/replace legacy sources 

– Light ballasts 

– Caulk 

– Transformers 

– Plastics, oils, other industrial applications 

• Ongoing sources and safer alternatives  

– Dyes 

–  Pigments  

 



Stormwater Treatment 
• Pipe entrance  

– Infiltration 
– Retention and reuse 

• Pipe system 
– Filters, screens 
– Wet vaults, 

hydrodynamic 
separators 

• End of pipe 
– Constructed 

wetlands 
– Sedimentation basin 



Treatment BMP Options 

• Stormwater 
– Discharge to ground  

– Diversion to treatment plant 

• Wastewater 
– PCB Minimization in influent 

• Discharge stream separation so as to isolate a stream 
containing PCBs 

• Upgrading/cleaning of pipes 

– Treatment processes 
• Modify pre-treatment 
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Site Remediation 

• Identification and disposal 

• Demolition/remodeling 
practices  

 



Assessing Effectiveness 

• California Stormwater 
Quality Association 
expresses program 
effectiveness in multiple 
categories 

• “Noisy” data make it 
difficult to accurately 
quantify loads (and 
associated reductions) 
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Implementation in the San 
Francisco Bay Area 



Implementation Overview 

• Required by Municipal Regional Permit 

• Goal is to make progress towards PCBs TMDLs 
WLA (90% reduction) 

• 5 stormwater entities  

– Initial focus on Santa Clara County due to findings 
of SFEI white paper 

• Joint PCBs and Hg load reduction strategy 

 



Implementation Strategies 
• Identification of PCBs during industrial 

inspections 

• Source property identification and abatement 

• Enhanced street sweeping 

• Enhanced stormwater O&M (e.g., drain inlet 
cleaning, desilting culverts) 

• Green infrastructure 

• PCBs in caulk 

• Diversion to POTWs 



Example 
Decision 
Tree for 
Identifying 
Opportunity

Areas  

Source: EOA 2012 



Findings: Planning Level Costs and 
Benefits 
Control Measure Cost Metric Estimated Cost Benefit Metric Best Estimate for 

Load Reduction 

Identification of 
PCBs during 
Industrial 
Inspections 

$/county/year $47,000 Unknown 

Demolition/Reno
vation BMPs 

$/building Unknown Unknown 

Source 
Investigation and 
Abatement 

$/acre-year $28 Mass TSS 
reduced/acre 

unknown 



Findings: Planning Level Costs and 
Benefits 



Costs/Benefits by Implementation 
Scenario 



Summary of Bay Area Findings 

• Estimation of costs and benefits to municipalities over 
20 years and cost/g PCB removed but not all metrics 
are comparable 

• LID implementation is about an order of magnitude 
more expensive per gram of PCBs removed   

• Estimated that a $500 M investment 30% reduction 
in PCBs (TMDLs call for 90% reduction) 

• Not a lot of high opportunity areas (as % of acreage) so 
benefits are limited 

• Additional monitoring data and synthesis to be 
reported in 2017 

 



Discussion 

• What about Spokane County is important to 
tailor implementation scenario? 

• Any regulatory/institutional barriers to Bay 
Area-type implementation? 

• Additional ideas/sources that are unique to 
Spokane County and need to be addressed?  


