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Agenda 

•  Context 
o  NPDES and Prop 84 

•  History of Prop 84 Grants in Riverbank 
o  Low Impact Development Guidance Manual 
o  Specific to the City of Riverbank 
o  Site-scale process for implementation 

•  Alternative Compliance Study 
o  Watershed characterization and analysis 
o  Planning, design, and environmental assessment of centralized facilities  
o  In lieu fee structures 



CONTEXT 



Subject	  to	  Water	  Quality	  Based	  RegulaAons	  

Discharge	  to	  
Impaired	  
Waters	  

≥1	  TMDL	  

Phase	  I	  MS4s	   50%	   53%	  

Phase	  II	  MS4s	   64%	   73%	  

Regulated MS4s 

EPA,	  2014	  

Phase	  I:	  858	  MS4s	  
Phase	  II:	  6,735	  MS4s	  



LID in MS4 California Context 

•  ‘in	  CA,	  urban	  storm	  water	  is	  listed	  as	  the	  
primary	  source	  of	  impairment	  for	  ten	  
percent	  of	  all	  rivers,	  ten	  percent	  of	  all	  lakes	  
and	  reservoirs,	  and	  17	  percent	  of	  all	  
estuaries’	  	  

•  -2010 Integrated Report 



MS4– California 

•  2003 – WQ Order No. 2003-0005-DWQ  
o  Coverage to all small MS4s state-wide  
o  Framed around six Minimum Control Measures 

•  2013 – WQ Order No. 2013-0001-DWQ 
o  Framed around water quality  
o  Areas of Special Biological Significance (ASBS) 
o  TMDL Implementation Requirements 
o  New and Re-development (post-construction) LID standards 
o  Increased monitoring/tracking to high priority water bodies 
o  Specifies actions needed to reduce stormwater pollutants to MEP  
o  Replaces SWMP with electronic NOI and Annual Report (SMARTS) 



Writing GI into NPDES permits 

•  Establish performance standards for post-construction 
stormwater volume control for sites 

•  Require Green Infrastructure measures be considered and/or 
implemented as part of local building and site development 
approval process 

•  Establish ceilings on effective impervious area 
•  Incorporate water-quality based requirements in form of 

numeric effluent limits and/or specific control measures 



Writing GI into NPDES permits – examples 

•  Santa Ana RWQCB, Orange County Permit 
o  Requires priority development projects infiltrate, harvest and reuse, 

evapotranspire or biotreat the 85th percentile storm event  
o  Design capture volume not managed by LID must be treated and 

discharged off-site (mitigation), or via in-lieu fees 

•  Los Angeles RWQCB, Ventura County Permit 
o  Requires all new development and redevelopment projects to control 

pollutants and runoff volume through infiltration, storage for reuse, 
evapotranspiration, or bioretention by reducing effective impervious area 
to 5% of less of total project area 



NPDES - Central Valley 

•  Phase I  
o  East Contra Costa County 

o  Antioch, Brentwood, Oakley 
o  Sacramento County 

o  Citrus Heights, Elk Grove, Folsom, Galt  

o  City of Stockton / San Joaquin County 
o  Port of Stockton 
o  City of Modesto 
o  Bakersfield Kern County 
o  Fresno County 

o  Fresno, Clovis, UCA Fresno 

•  Phase II  
o  One General Permit covers all 86 cities in Central Valley 



NPDES  - Central Valley Future 

•  Stormwater Strategic Initiative 
o  Regionalize approach through integration of Phase I and II  
o  2014 – SWRCB Stakeholder Meetings focused on: 

o  Stormwater as a resource 
o  Removal of pollutants by true source control 
o  Increase programmatic efficiency and effectiveness 

…Through providing regulatory relief, standardizing permitting approaches, 
and facilitating funding 

o  March 2015 – Draft Release and Public Review 
o  April 2015 – Final Document 



Proposition 84 

October 13, 2007 - Provide matching grants to local public 
agencies for the reduction and prevention of storm water 
contamination of rivers, lakes, and streams…..among other 
things 

•  Research 
•  Design & Construction 
•  Monitoring 
•  Technical Guidance 
•  Combination 



Why in Riverbank?  

•  Community Development 
Director’s  Initiative 

•  Needed standards for local 
conditions 

•  Pipe and pump method not a 
long-term water quality solution 

•  Prop 84 Grant funding available 

•  2011 - LID Guidance Manual  

•  2012 - Alternative 
Compliance Study 

“The Stanislaus River is a wonderful community asset, the natural beauty and function 
of which we should protect as we increase public access to the River and its views.” 



LID GUIDANCE MANUAL 





Site Assessment – Depth to Hardpan 



Simplified BMP Selection Matrix 









ALTERNATIVE 
COMPLIANCE 
STUDY 



Study Overview 

•  Study Goals & Objectives: 
o  Provide City of Riverbank & Development Community with options  

o  Align with City of Riverbank General Plan Goals 

o  Comply with State permits 

o  Devise an alternative compliance strategy for Phase II MS4s 

o  Design and cost regional LID features to provide data for long-term 
financial planning of appropriate in-lieu fee structures 

•  Project Goals: 
o  Protect and improve water quality in the Stanislaus River 

o  Promote groundwater recharge 

o  Achieve broader community goals and benefits 



Alternative Compliance:  Objectives 

•  Mitigate stormwater impacts of multiple projects in semi-centralized manner 

•  Regional-scaled features (priority investment areas)  

•  Opportunity for increased environmental and public benefits 



Benefits of Alternative Compliance 

•  Flexibility of location and timing  

•  Greater control for meeting 
watershed-level needs 

•  Community input  

•  Better use of existing continuous 
hydrologic simulation modeling 

•  Ensured maintenance 



Challenges of Alternative Compliance 

•  Municipalities have large role in planning and 
maintaining facilities 

•  Potential distrust with applicants and the 
community if AC programs are unclear or 
perceived as inconsistent  

•  Difficult to quantify and compare success at 
different locations 

•  Hard to set fair equivalencies  

•  Potential for under-funding of capital costs and 
O&M for off-site facilities  

•  Mismatched timing of development project and 
off-site mitigations 



CASE STUDIES & 
BEST PRACTICES 



Municipalities / Case Studies Reviewed 

•  California 
o  City of Watsonville (Santa Cruz County) 
o  Lake Tahoe (Placer and El Dorado counties) 
o  Los Angeles County  
o  San Diego County  
o  Ventura County  

•  Maryland 
o  Prince George’s County 

•  Virginia 
o  Frederick County 
o  Henrico County 

•  West Virginia 
o  Department of the Environment 

•  Washington, DC 

BOLD = Most applicable and interesting to Riverbank 



Alternative Compliance: Recommended Protocol 

1.  Include conservative design / cost estimates to ensure 
sufficient in-lieu fee (design, construction, and 
maintenance); focus on known costs 

2.  Build safeguards that reduce environmental and 
socioeconomic risks (trading ratios >1:1) 

5.  Establish clear criteria and zones within urban areas for 
AC development.  

6.  Develop appropriate metrics to evaluate mitigation 
success (runoff volume, impervious surface area, stream 
restoration) 

7.  Understand cost data for different AC scenarios (new 
development, redevelopment, physical conditions)  

8.  Identify and account for unmitigated runoff at the site and 
watershed scale 

 



THE PROCESS 



Process for Alternative Compliance Study 

1.  Watershed Characterization 
•  Sub-watershed delineation 
•  Existing conditions 
•  Prioritization 

2.  Watershed Opportunities 
•  Stormwater control measures 
•  Sub-watershed opportunity locations 

3.  Project Development 
•  Conceptual design 
•  Order-of-magnitude cost estimates 

4.  In-Lieu Fee Structure 
 



Characterization Process 

•  Delineate sub-watersheds and 
their connectivity 

•  Analyze existing conditions 
data 

•  Identify needs and challenges 
(quality and quantity) 

•  Prioritize sub-watersheds 
according to needs and 
development potential 

•  Delineate Focus Areas of study 

Hydrology:  
Surface drainage 

Hydraulics:  
Drainage infrastructure 

Rainfall 

Soils 

Geology 

Land use 

Development patterns 



Opportunity Locations Selection Process 

IniGal	  
Screening	  

Feasibility	  
Analysis	  

Project	  
Sites	  

Assessment Criteria 
•  Position within watershed 
o  Capture potential 
o  Proximity to river 

•  Land Use, Zoning & Ownership 

•  Existing/Proposed Infrastructure 

•  Physical Characteristics 
o  Available space 
o  Soils, groundwater, slope 

Site Challenges 
•  Regulatory Issues 

•  Property Acquisition 

•  Operations and Maintenance 

•  Existing Land Use  
o  Zoning 
o  Limited space 

•  Future Land Use 
o  Zoning 
o  Lost Opportunities 



Conceptual Project Sites 

6 Projects 
•  Cannery Sub-watershed 

•  1 project 

•  4th Street Sub-watershed  
•  1 project 

•  6th Street Sub-watershed 
•  2 projects 

•  7th Street Sub-watershed  
•  1 project (for portion of 

sub-watershed going to 
1st Street Basin only) 

•  8th Street Sub-watershed 
•  1 project 
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PROJECT CONCEPTS 



Conceptual Project Locations 

Cannery Site 

1st Street Basin 

Hutcheson Park Riverside Drive 

Cardozo School 

Open Space Marsh 



Design Process  

Step	  1	   •  ExisGng	  CondiGons	  Site	  Assessment	  

Step	  2	   • Assess	  and	  Define	  Drainage	  Management	  Area	  

Step	  3	   • Determine	  Water	  Quality	  Volume	  

Step	  4	   •  Select	  and	  Design	  LID	  Technology	  

Step	  5	   • Assess	  Water	  Quality	  Benefits	  



Project:  1st Street Basin Treatment Improvements 

o  Sub-watershed Area:  258 acres 
o  Area Managed: 194 acres 

o  Treatment Volume: 6.19 ac-ft 
o  Project Footprint: 1.4 acres 
o  Supplements improvements 

proposed per 2008 Storm Drain 
Master Plan and First Street Basin 
Improvements TM 



1st Street Basin Treatment Improvements 



1st Street Basin Treatment Improvements 

Upgrade existing basin to enhance 
treatment potential. 

Create a deepened forebay in 
northern portion to improve 
maintenance and lifespan 

Install underdrain system 
beneath soil to ensure 
adequate drawdown time 

Adjust pump station operation to maximize 
treatment and  infiltration potential 

Install amended soil across entire bottom 
of basin to act as filtration media 

Consider installing dry 
wells to increase 
infiltration capacity 



1st Street Basin Treatment Improvements 

to Existing Pump Station 



Project:  Cardozo School Infiltration Gallery 

o  Sub-watershed Area: 47 acres 
o  Area Managed by Project: 36 acres 

o  Treatment Volume: 1.01 ac-ft 
o  Project Footprint: 0.5 acres 



Cardozo School Infiltration Gallery 



Cardozo School Infiltration Gallery 

Modify catch basin to route low 
flows into sub-surface structure 

Large underground chamber with 
open bottom to allow infiltration 

Surface remains 
as useable turf 

Runoff overflows to 
existing pipe when 

chamber is full 



Cardozo School Infiltration Gallery 



Hutcheson Park Bioretention 

Surge tank w/ pump diverts 
runoff from storm drain 

Runoff from street 
enters through curb cuts 

Edge bioretention zones retain and 
infiltrate low stormwater volumes 

Larger stormwater volume overflows 
into depressed park area to be detained 
and filtered through soil 

Park area drains back to outfall 
via underdrains beneath soil 



Riverside Drive Green Street 

Linear bioretention swale behind new 
curb, utilizing excess street width 

Underdrain beneath amended 
soil collects treated runoff and 
discharges to outfall pipe 

Runoff directed into swale 
via curb openings 



Open Space Treatment Marsh 

Rocky forebay at outfall 
to dissipate energy Variable zones of 

vegetation and marsh 

Provides opportunity to 
add amenity with a 

recreation trail 
Integrate and preserve 

existing trees 

Lower flows are directed 
into wetland for treatment 

Controlled overflow of large 
flows to River 



Cannery Site Vegetated Buffer 

Connect to off-site storm drain 
or First Street Basin 

Linear “bioretention” vegetated 
buffer (swales/basins) provides 

treatment, aesthetic amenity, 
and noise buffer from railroad 

and SR108 

Diversify landscaping with 
multi-use grassy areas 

Provides opportunity to integrate 
with a pedestrian/bicycle trail 



Order-of-magnitude Cost Estimates 

Includes 
•  Site Preparation (clearing, 

demolition, earthwork, etc.) 
•  Roadway and Pedestrian 

Paving 
•  LID elements (vegetation, 

amended soil and drainage rock) 
•  Site Mechanical Supplies 

(irrigation, new pipes, etc.) 
•  Construction costs (traffic 

management, contingencies, 
overhead, etc.) 



Order-of-magnitude Cost Estimates 

6 Projects 
•  Cannery Sub-watershed 

•  $3.3 million 

•  4th Street Sub-watershed  
•  $1.1 million 

•  6th Street Sub-watershed 
•  $2.4 million 

•  7th Street Sub-watershed  
•  $2.3 million 

•  8th Street Sub-watershed 
•  $4.0 million 

•  TOTAL  
•  $13 million 



DEVELOPMENT 
FEE STRUCTURE 



Funding Sources 

•  Project Fees (e.g. Development Impact Fee or In-Lieu 
Fee) 

•  District Fees/Taxes (e.g. Lighting and landscaping 
district, community benefit districts) 

•  City funds (e.g. General Fund, Gas Tax, Stormwater 
Utility) 

•  State and Federal Grant and Loans (e.g. Proposition 84, 
Infrastructure Bonds, Etc.) 



Requirements for Development Impact Fee 

AB 1600 
 
•  Purpose and Use 

•  Reasonable Relationship / Nexus 

•  Proportional to Development’s Impact / (Fair 
Share) 

•  Cannot Pay for Existing Deficiencies 

•  Does not Pay for Operations and Maintenance 



Fee Options 

Citywide 
•  Establishes fee for all 

development 
•  Benefit and costs 

assigned to the entire city 
•  Spreads costs across 

multiple developments 
•  City maintenance 

responsibility 

District 
•  Establishes fee 

specific to the benefit 
area 

•  Benefit and costs are 
assigned specific to 
districts 

•  Fees vary by district 
and cost sharing 
arrangement 

•  District operations and 
management system  



Option 1 - 
Citywide 



Citywide Summary 

$ 13,423,000 TOTAL 

$ 7,748,487 Development Fee 

$ 5,674,513 (Citywide Fee) 

$ 5,750,000 Available Federal & State Grants 

$0 Total Local Match 



Development Fee Estimate 

$ 13,423,000 TOTAL 

58% Share to New Development (% of Runoff) 

$ 7,748,487 Cost to New Development (Aggregate Impact 
Fee) 

$ 21,117 Cost per Acre-Foot of Runoff 



Development Fee Program 

Land Use Cost Per Unit Total Cost 
Residential Per DU 
Clustered Rural $ 935 $ 233,766 
Lower Density $ 845 $ 3,725,051 
Medium Density $ 339 $ 1,513,672 
Higher Density  $ 390 $ 557,491 
Mixed Use $ 291 $ 49,414 
Non-residential Per SF 
Community Commercial $ 0.50 $ 411,783 
Mixed Use $ 0.51 $ 208,647 
Industrial / Business Park $ 0.50 $ 922,394 
Office $ 0.50 $ 126,280 

$ 7,748,487 (58%) 



Option 2 – 
District Level 



Benefit District – First Street Basin Treatment Improvements 



Districtwide Summary – First Street Basin 

$ 2,248,000 TOTAL 

$ 616,407 Development Fee 

$ 1,631,593 (Existing Development Fee) 

$ 750,000 Available Federal & State Grants 

$ 881,593 Total Local Match 



Development Fee Estimate 

$ 2,248,000 TOTAL 

27% Share to New Development (% of Runoff) 

$ 616,407 Cost to New Development (Aggregate Impact 
Fee) 

$ 76,806 Cost per Acre-Foot of Runoff 



Benefit District – Cardozo School Infiltration Gallery 



Districtwide Summary – Cardozo School 

$ 1,276,000 TOTAL 

$ 0 Development Fee 

$ 1,276,000 (Existing Development Fee) 

$ 750,000 Available Federal & State Grants 

$ 526,000 Total Local Match 



Development Fee Estimate 

$ 1,276,000 TOTAL 

0% Share to New Development (% of Runoff) 

$ 0 Cost to New Development (Aggregate Impact 
Fee) 

$ 0 Cost per Acre-Foot of Runoff 



State and Federal Resources 

•  16 Federal and State 
Nexus Grants Identified 

•  Award Criteria 
•  Available Funds 
•  Maximum Award 
•  Project Nexus 



Grants 

Project Nexus Grant Assumed 
Award 

First Street Basin Water Infrastructure and Resiliency Finance Center 
Funding Environmental Finance Center (EFC) Grant 
Program 

$ 750,000 

Hutcheson Park 
Bioretention 

Clean Water Act Nonpoint Source Grant (Section 319 
Grants) 

$ 750,000 

Riverside Drive 
Green Street 

Urban Water Small Grants  $ 500,000 

Cardozo School 
Infiltration Gallery 

Drought Response Outreach Program for Schools 
(DROPS) 

$ 750,000 

Cannery Site 
Vegetated Buffer 

State Transportation Improvement Fund (STIF) $ 1,500,000 

Open Space 
Treatment Marsh 

Cooperative Endangered Species Conservation Fund 
(Section 6 Grants) 

$ 1,500,000 

$ 5,750,000 



•  Citywide	  fee	  spreads	  cost	  and	  therefore	  reduces	  overall	  
fees.	  

•  Districts	  without	  significant	  infill	  development	  would	  incur	  
higher	  costs	  to	  exisGng	  property	  owners.	  

•  Grants	  are	  a	  criGcal	  component	  for	  exisGng	  development	  
to	  achieve	  its	  fair	  share	  of	  the	  costs.	  

•  MulGple	  approaches	  to	  operaGons	  and	  maintenance	  but	  
typically	  responsibiliGes	  are	  taken	  on	  by	  the	  City.	  	  

	  

Summary 


