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Agenda 
 

 

• Introduction to San Francisco’s Sewer System 

Improvement Program 

• San Francisco Triple Bottom Line Model 

• Questions / Discussion 
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Built on the principles of understanding the entire 

costs and benefits of a given investment to provide a 

better understanding of how these investments will 

change our built, natural, and social environments. 

 

 

 

 

 

AECOM Sustainable Economics Group 
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1,000 miles of Sewers 

2 All-Weather Wastewater Treatment Plants 

1 Wet-Weather Wastewater Treatment Plant 

8 Transport/Storage Structures 

19 All Weather Pump Stations 

25,000 Catch Basins 

36 Combined Sewer Discharge (CSD) Structures 

Green Infrastructure 

SAN FRANCISCO SEWER SYSTEM 
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Sewer System Improvement Program (SSIP) 

• $6.8Billion Program 

• 15-year Program - 30-year Implementation Schedule  

• Includes entire system 

• Treatment plants 

• Collection system  

• MS4 separate areas 
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Stakeholder Input 

Sewer System 

Master 

Planning Effort 

2005-2010 2009-2010 

Sewer System Improvement Program  

7 Public Workshops 

June 2010 

Digester 

Task Force 

18 months 

July 2010 

SSIP Levels of Service 

Goals Endorsed & 

Resolution Adopted 

Sewer System 

Improvement 

Program Report 

The Public Mandate 
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Sewer System Improvement Goals 
   
   Provide a Compliant, Reliable, Resilient, & Flexible 

     System that can Respond to Catastrophic Events 
  

    Integrate Green & Grey Infrastructure to 

     Manage Stormwater 
  

     Provide Benefits to Impacted Communities 
  

     Modify the System to Adapt to Climate Change 
  

     Achieve Economic & Environmental Sustainability 
  

  Maintain Ratepayer Affordability 
    

LEVELS OF SERVICE 
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URBAN WATERSHED ASSESSMENT 
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Watershed approach 

to project planning 

Collaboration with 

other city agencies 

Public engagement 

Triple Bottom Line 

(TBL) analysis 

KEY ELEMENTS 
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URBAN WATERSHED ASSESSMENT 
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Projects     +     Programs     +     Policies 

Green and Grey 

Infrastructure 

Education, Grants, 

and Incentives 

Stormwater Design 

Guidelines 
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GREEN AND GREY TECHNOLOGIES 
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GREEN 

Constructed 

Wetlands 

Creek 

Daylighting 

Vegetated 

Roof 

Bioretention 

Planter 
Rainwater 

Harvesting 

Permeable 

Paving 

Pump Stations Outfall Retrofit/ 

Replacement 
Transport/Storage  

Structures 

Pipe Upsizing/  

Replacement  

Tunnels 

GREY 



Recap of SSIP Validation 

Budget Summary 
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Categories of SSIP 

Capital Program 
Phase 1 

($ Millions) 

Phase 2 

($ Millions) 

Phase 3 

($ Millions) TOTAL 

Treatment Plants $2,233 $1,215 $407 $3,855 

Collection System $354 $1,928 $476 $2,758 

City and Consultant Program 

Management 
$125 $152 $43 $320 

TOTAL SSIP $2,712 $3,295 $926 $6,933 
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PLANNING IMPLEMENTATION 

Master 

Plan 
Identifies needs 

and potential 

projects 

Validation 
Confirms and  

refines projects 
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Project Concepts 

TBL 

Design & Construction 

Increased Granularity 

• Level of Service 

• Condition Assessment 

• Modeling 

• Refined Cost Estimates 



TBL Primary Objectives 

1. To inform and support the analytical 
process for developing alternatives 
by considering social and 
environmental components in the 
process alongside performance and 
economic considerations 

2. To provide decision-making 
support for SFPUC project leaders; 
and 

3. To increase project selection 
transparency and facilitate a 
reporting-out of expected project 
benefits.  

 



TBL 

What is triple bottom line analysis? 



Triple Bottom Line Principles 

 



• Pure cash-flow analysis over the project lifetime 
(Sustainable Return on Investment) 

• ?: Is this option commercially viable? Which option has the 
lowest lifetime cost? 

Financial Analysis 
(SROI) 

• Economic valuation which tries to capture quantifiable costs 
and benefits 

• Monetizes criteria; allows for direct comparison of 
environmental and social to economic criteria 

• ?: Do alternative benefits outweigh the costs? How much 
should I invest to meet consumer demands?  

Benefit-Cost 
Analysis 

• Non-financial benefits expressed in units, not monetary 
terms 

• Similar to BCA, but not monetized 

• ?: Which option offers the leas cost alternative for reducing 
X emissions? 

Cost 
Effectiveness 

Analysis 

• Used to compare costs that can’t be monetized 

• Allows for consideration of various stakeholders, 
government, community  

• Limits false precision 

• Simpler 

Scoring and 
Ranking 

4 Typical TBL Assessment Techniques 



Triple Bottom Line Sample Output 

Needs 
Assessment 

Report 

Alternatives 
Analysis 

Conceptual 
Engineering 

Report 
Design Construction 

Implementation Plan: Tools for Efficient Delivery 



Triple Bottom Line (TBL) Working Group 

San Francisco Public Utilities Commission   

Wastewater Enterprise 

April 30, 2012  

TBL follows a 
basic set of 
principles 



TBL Output Example 

Capital Costs 

O&M Costs 

System Resilience 

Ratepayer Affordability 

Employment 

Bicycle & Pedestrian 

Recreation & Open Space 

Cultural Resources 

Odors 

Noise 

Land Use Adjacency 

Construction Impacts 

Worker Safety 

Climate 

Air Quality 

Water Quality Water Use 

Habitat 

Natural Resources 



TBL Model Components – Model Results 

Ordinal 
ranking 
system 
limits 
impression 
of false 
precision 

Have the 
option to 
show or 
hide those 
criteria not 
impacted 

Size of radial 
slices can be 
sized 
according to 
community 
importance 

Size of financial 
slices are 
proportional to 
their share of 
life cycle costs 
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TBL Alternatives Evaluation (Scoring) 



Financial (LCA) 

Capital Costs 

Operations and Other* Costs 

Environmental 

Climate 

Habitat 

Water Use 

Water Quality 

Air Quality 

Natural Resources 

Social  

System Resilience 

Ratepayer Affordability 

Employment 

Bicycle and Pedestrian 

Environment 

Recreation / Open Space 

Cultural Resources 

Odor 

Noise 

Land Use Adjacency 

Construction Impacts 

Worker Safety 

TBL Evaluation Criteria 

* Includes Operations & Maintenance, Replacement & Renewal, Decommissioning, Avoided Costs, and New Revenues 

Mostly to address 

conditions at 

treatment plants 



Environmental  +  Social  +  Financial    Sustainability 

Triple Bottom Line (TBL) Community Benefits Assessment 



LCA Components 



 
TBL Folsom & 17th Street Example 



17th and Folsom Street Alternative Analysis 

Proj. 1 

Proj. 2 

Proj. 3 

Proj. 4 



17th and Folsom Street Alternative Analysis 



17th and Folsom Street Alternative Analysis 

Reduces flooding in high consequence area 

Reduces odor in small area, only during 
flooding events 

< 30% the cost 
performance of the 
mean of projects 
evaluated 

Reduction in CSD Volume as a 
result of storage volume 

Major boulevard disrupted 
during construction but not on 
arterial 

Shortens construction schedule of 2 SF 
Public Works projects due to coordination 

Improves a new park in conjunction with the 
storage investment but not in an area of acute 
need 

Ratepayer cost >30% of 
projects evaluated 



Criteria Development 
 



Example: System Resilience 

• Sea level rise 

• Flooding 

• Redundancy 

• Consequence of 

Failure 



Governance Committees 
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TBL Model Interface 
 



Model Interface 





TBL Output Example 



Alexander Quinn 
Director, TBL Model 
Development AECOM 
415.955.2982 
Alexander.Quinn@aecom.com 

Questions 



Alternative Triple Bottom Line Approaches 

 



Alternative Triple Bottom Line Approaches 

 


