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Chesapeake Bay  (6+ states (2 on Bay), 1 Region) 
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Gulf of Mexico Watershed (33 States (5 on Gulf), Multiple Regions) 
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Point Source down that much, or Non-Point now defined? 
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Chesapeake Bay Program – Point Sources, now Non-Point 
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Chesapeake Bay Program – Overcome, or be Overwhelmed? 

 For the public, calibrating to the 1600s 
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A hard sell to 
rate payers 

$$$ 
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Point Sources - Everything, Everywhere, Everyone? 

 Early regulatory estimates of cost to treat at POTWs (bids were higher) 

7 



© 2015 O’Brien & Gere 

Point Sources - Everything, Everywhere, Everyone (cont.) 

 Meet or Beat with Non-Point Controls? ($ per # nutrient removed) 
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Point Pushback - WERF Nutrient Removal vs. Sustainability Study 
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Point Pushback - WERF Nutrient Removal vs. Sustainability Study 
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“Point, Counter-point” 
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Will non-point 
source (NPS) 

measures 
work? 

Which is more 
technically and 
cost feasible? 

Will NPS 
measures work 
in both dry and 

wet years? 

Is Point Source 
(PS) more 

definable when 
it comes time 

to measure 
success? 

(A reality) 
Which lobby is 

stronger? Which 
regulatory 

branch is ready 
to take this 
issue on? 

Who is the 
“permittee” 
with NPS? 
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Trading Programs 
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Source 
National Network on Water 
Quality Trading (EPRI) 
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Nutrient Trading – Virginia 

 Circa 2006-2010 … Too many projects, too high of cost, less required 
 Legislation -> “General Permit” -> Cash Flow and “The Bucket” 
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$$$           $$$ 
The Bucket 

Virginia Nutrient Credit Exchange Association - SOURCES OF FUNDS 

Class A Suppliers 
A Pool / Total A Credits 

Class B Suppliers  
B Pool / Total B Credits 

Class A Buyer 
$ 4 P / $ 2 N  

Exchange Buyer 
$ 6 P / $ 3 N 

Outside Buyer 
$ 8 P / $ 4 N 

90% 10% 

Point to Point (only) 
Buyer, Regulatory, Market Risk? 
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Nutrient Trading – Virginia (cont.) 

 WHAT, HOW 
 VNCEA participant, non-participant 
 Individual Permit, General Permit, Exchange 
 Non-Point Trading? 
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Pennsylvania’s Nutrient Trading 

 Point, Non-Point, TN & TP 
 Years of practice & use 
 NPDES Annual Compliance 

 October “True-up” 
 PennVest and PaDEP – Auctions 

 Registered Credits, Administration 
 PennVest Contracts, Forward & Spot 

 Option Pool and Premium 
 Potomac and Susquehanna 

 
 
 

 Recent – PA missed reduction targets, EPA hold on NPDES renewals 
 Concern with “phantom trades” (Sale to WWTP, Ag < BMP) 
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Maryland’s Trading Announcement 

 9/18/14 Announcement 
 Framework for “equitable trading” 
 Years in the making 
 Modeled in part after Pennsylvania’s? 

 Cross-sector nutrient trading program 
 MDE, MDA 
 Plants, farmers, stormwater, septics, industry 
 Restrictions imposed 

 Local water quality impairment 
 Non-MS4s (after BMPs) 

 Certified verifiers 
 Initial trades to attract brokers, buyers, and sellers 
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Total Maximum Daily Load (TMDL) 

 Watershed Planning 
 Water Quality Goals 
 Sources of Pollution, Reductions 
 Sum = Individuals + Natural Background 
 Point Wasteload Allocations (WLA) 
 Non-Point Load Allocations (LA) 
 Margin Of Safety (MOS) 

17 

SPAtially Referenced Regressions On Watershed attributes 

Mass Transport & Water Quality Simulations 
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Linking Land Use and Water Quality 
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 Attributing Causes to Effects 
 SPARROW 30,000’ Regression Model 
 Local and Regional Water Quality 

 
 Benefit-Cost Analysis 

 Measurement 
 Monetary, Non-Monetary 

 
 Prioritization & Control of Funds 

 
 

 The jury is still out, in many respects 
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Near-Field vs. Far-Field – State TMDLs, Large Watershed Programs 

 Local water quality, Regional Load Reductions 
 Which will govern?  

 

Overall Watershed 
Priority Score 

Water Quality 
Conditions 

Water Quality 
Stressors 

Biological 

Physical and 
Chemical 

Non-Point Source 

Point Source 

Aquatic Life 

Physical 

Salinity 

Urban 

Agriculture 

Bacteria 

Nutrients/Eutrophication 

Biological Impairments 

Biological Monitoring 

Local vs. Watershed-wide TMDL? 

No Trading through “Hotspots”.  
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Water Quality Trading – Details, Details 

 Agency Intent & Approval 
 Point, Non-Point 
 Baselines 

 Eligible Pollutants 
 Sediment, Nutrients 

 Translation (Modeling, “Delivery Factors”) 
 Mass Transport & WQ Simulation 
 “Regional Interpretation” (Regression) 
 Narrative Criteria, Numeric Targets 

 Geographic or Watershed Boundaries 
 Basins, States, Regions 
 “Hotspots”? 
 CSO Abatement 

 Offsetting Loads (New, Expanded) 
 Fairness, Funding 
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Temporal Differences 
Uncertainty 

Extreme Events 
“Competing” Programs 

… 
Adaptive Management 
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The Business Case for Green Infrastructure 

 After 25 years of working on POTWs in the Chesapeake Bay, Non-Point 
Load Reduction is needed to move forward! 
 

 Robust deployment of GI will require private investment 
 Widespread use of GI for stormwater management will require using GI 

on private property 
 

 Public entities working with private entities 
 Where Benefits > Costs, there is ROI 
 Capital, potentially lower life-cycle costs 
 Property values, reduced flood risk, etc. 

 “Buzz” 
 Green, Sustainable, Triple Bottom-Line Benefits 

 

21 



© 2015 O’Brien & Gere 

The Push is On … (Green Infrastructure Business Case) 
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 TMDL pressures for Bay Stormwater Management 
 Traditional Urban Retrofit difficult and costly 
 Pace of Controls – match redevelopment or maintenance schedules? 
 Affordability thresholds (2% of MHI?) 
 Limits on Municipal Financing Options 

 EPA evaluating Public Private Partnerships (P3) as a means to accelerate 
Green, Bay and beyond 
 EPA “Faster, Cheaper, Greener” Initiative 

 Incentives and Drivers? 
 Performance-based Design Standards 
 Streamline BMP technology verification processes 
 Asset Management 

 Stormwater Utilities being formed, User fees 
 Establishing Stormwater credit and contracting markets 

Contractual 
Agreement for 

Urban Retrofit “P3” 
 

Financing 
Planning 
Design 

Construction 
Operation 

Maintenance 
 

Shared Risk? 
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Green vs. Gray Infrastructure – “Sustainability”? 
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 End of Pipe (and Residuals Disposal) 
 Waterbody Use Attainability 
 Visible Community Benefit 

 
 Non-Point Program Development 

 BMPs - EPA, USDA, and WEF Pilots 
 Measurement & Verification 

 
 Funding - Maryland example 

 Counties collect from All 
 “Flush” tax ($60/yr/EDU) - MDE 
 “Rain” tax ($85) – 8 Counties 

 Rural $170, Condos $34 
 Ex. Anne Arundel Co $900M projects 
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The Promise of Green Infrastructure 
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Source 
Banking on Green 
(2012) 
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TMDL and Trading – Challenges and Decisions 

Source 
Willamette 
Partnership 
(2014) 
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Integrated Planning 

 EPA Draft Framework – October 2011 
 Series of national and regional workshops 
 Community and stakeholder comments 
 Final EPA Framework – June 2012 
 Draft Affordability Framework – January 

2013 
 FAQ – July 2013 
 Updated Draft Affordability Framework – 

October 2013 
 
 

 … No EPA-approved Integrated Plans yet? 
 First (2014-5), recently in Ohio? 
 
 
 26 File Location 
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TMDLs Cycling – Assessment Cycling, with Adaptive Management? 

 
 

 Inception to 2010 TMDL 
 2017 Phase 1 
 2025 Phase 2 

 
 Sprawl? Stormwater? Ag? 
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Chesapeake Bay Program, 2010, and Beyond 

 Initially a Voluntary Point Source Program 
 Grants, Low-Interest Loans 

 Now an Involuntary TMDL-Based Program 
 Watershed Implementation Plans 
 Phase 1 and Phase 2 deadlines 

 Point Sources done? 
 Wasteload caps, Nutrient recovery 
 Smaller, Indirects 

 Nonpoint? (Ag, Stormwater/MS4, etc.) 
 BMPs 
 Trading Ratios 

 Trading 
 Intra-State 
 Inter-State? Hotspots? Point-Nonpoint? 
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Ohio EPA Non-Point, then Point, Nutrient Reduction Workgroups 

 2012-5 Initial Discussions with some Stakeholders 
 
 
 

29 



© 2015 O’Brien & Gere 

Ohio Example - Watershed & Nutrient Data 

 Ex – STORET Data for HUC-8 05080001 (Upper Great Miami) Mad River 
 
 
 

30 File Location 
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Revising Assessment Tool – Weaving together Regulations, Trading 

 Ohio’s Stream Nutrient Assessment Procedure “SNAP”, etc. 
 Biological criteria, DO swing, Benthic chlorophyll, Trophic condition 
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Bill Meinert, O’Brien & Gere 
4201 Mitchellville Road, Suite 500, Bowie, MD 20716 
(301) 731-1130, mobile (443) 474-7332, Bill.Meinert@obg.com  
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Point Sources - Everything, Everywhere, Everyone (cont.) 

 Chesapeake Bay Program experience (1990s, 2000s) 

34 
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The Promise of Green Infrastructure 
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 Leverage Joint Efforts 
 Build and Share Knowledge 
 Find, Encourage Best Ways 

 
 
 

 Lots of national backing 
 Working on the details 
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The Use(s) of Green Infrastructure 

36 

 CSO Abatement 
 Flow 
 Bacteria 
 Solids & Floatables 
 Sediment 
 and Nutrients 
 and … 

“Win-Win” – Better Operating Treatment 
Plants, Less Overflows, Flood Control, 
Overall Water Quality 
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The Use(s) of Green Infrastructure 

37 

 CSO Abatement 
 
 
 
 
 
 
 
 
 
 
 
 

 Nutrients too? 
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Green Infrastructure Retrofit Objectives > CSO Abatement 
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Soil Erosion 

Nitrogen, Phosphorus 

Algae 
 Blue-green  
 Cyanobacteria 
 Taste & Odor 
 Toxins 

Poor Runoff Controls 
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Green Infrastructure Accreditation, Certification? 

39 

 Who? 
 USDA?  EPA?  WEF Stormwater? 

 What? 
 Green House Gases (GHGs)? 
 Triple Bottom-Line? 

 Social, Economical, Environmental 
 How Well? 

 Expected Performance? 
 How Long? 

 Operation & Maintenance? 
 Expected Life? 

Greengarage.ca 
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Green Infrastructure Accreditation, Certification? (cont.) 
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Source 
WEF 
Webinar 
(8/6/14) 
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Stormwater Management  

41 

Stream Channel 
Improvements & 

Restoration 

Erosion & 
Sediment 

Control / SWPPPs 

Green 
Infrastructure/ 

LID Design 

Dams Assessments 

Watershed  
Evaluations 

 (Non-point Source Runoff) 

Industrial SWPPPs 

Stormwater  
Management 

MS4 Permit 
Administration 

Conveyance and 
Detention System 

Design 

Retrofits and 
Master Planning 

CSO Management 
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What is Green Infrastructure? 

 The preservation and/or mimicking of existing hydrology 
 Remove Pollutants 
 Promote Natural Hydrology 
 Minimize Erosion 
 
 

 Key technical terms are “Runoff Reduction Volume – RRv” and 
“Water Quality Volume – WQv” 
 RRv is managed by infiltration, reuse, and evaporation / 

evapotranspiration 
 

 Goal: Treat stormwater runoff at the source vs. an end-of-pipe solution 
 

 
 
 

42 
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What are the Options to Prevent Runoff? 
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Stormwater Management Practices to Reduce Runoff 

 The first step is planning  
 Many options to “green the 

design”  
 Less impervious surfaces 

 

 Also… 
 Roadway Reduction 
 Sidewalk Reduction 
 Parking Area Reduction 
 

If the designer practices these items, it usually provides a more economical design that  
is Green and saves the Client money! 

  Cul-de-sac Reduction  Shared Driveways 
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What are Some of The Options to Reduce Runoff? 
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Stormwater Management Practices to Reduce Runoff 

Also… 
 Vegetated Swales 

 Infiltration Practices 

 Tree Plantings 

 Disconnection of Rooftops 

 Dry Swales 

 Bioretention 

 Stormwater Planters 

 Rain Gardens Green Roof 

 Porous Pavement Rain Barrels/Cisterns 
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What is the Best Practice for a Site? 

 Considerations for selection: 
 Reduction of Volume 
 Aesthetics 
 Cost 
 Regulatory Requirements 
 Maintenance Requirements 

45 

Considerations For Selection 
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