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Instructions for Today 

§  Participants will be muted 
§  Pause for questions after each speaker 
§  Ask questions via “chat” function 

– Send to Karen Ashby 



Agenda 
§  Central Coast Program Effectiveness 

Assessment and Improvement Plans 
– Dominic Roques 

§  Lessons Learned in Assessing Existing 
Development Sources 
– Jon Van Rhyn 

§  Sacramento Stormwater Quality Program 
Long Term Effectiveness Assessment 
– Sherill Huun 

§  PEA from a Non-Traditional Phase II Perspective 
– Lisa Moretti 



https://www.casqa.org/effectiveness_assessment  
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CASQA Guidance Document 

§  One approach 
§  Terms and key 

concepts 
§  Assessment strategy 
§  Assessment methods 
§  Identifies applicability 

to program elements/ 
minimum control 
measures 

§  Provides examples 



Baseline Report – August 2014 



Education and Outreach 

7 



Central Coast 
Program Effectiveness 

Assessment and 
Improvement Plans 

Dominic Roques 
Storm Water Program Manager 

Central Coast Water Board 



Presentation 

§  Introduction 
§  Regional Board’s Expectations for EA 
§  Assisting Permittees 
§  Results 
§  Continuing Challenges 
§  Conclusion  



California’s Central Coast 
38 Phase II 

1 Phase I 
22 MS4 w/TMDLs 
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WATERSHED MANAGEMENT ZONES

Guides Implementation of
Post-Construction Requirements



Methods and Data Limitations 



Regional Board’s Expectations 

§  Map Stormdrain System to Support EA 

§  Design BMP Inventory 

§  Design BMP Effectiveness Assessment 

§  Identify Steps to Quantify Pollutant 
Loads and Load Reductions Achieved 
by the Program as a Whole 



§  Map requirements found in IDDE 
Section of Phase II Permit 

§  Delineate Urban Catchment 
§  Land Uses 
§  Priority Areas 
§  Hydrologic Routing - Know the Flow 
§  Webinar to Assist Permittees 

Assisting Permittees 
 

Map Stormdrain System to Support EA 
 



Urban Catchments 



§  BMP Rapid Assessment Method (RAM) 
§  On-line inventory and performance 

tracking 
§  Structural BMP focus 

Assisting Permittees 
 

Design BMP Inventory and 
BMP Effectiveness Assessment 



§  Tool to Evaluate Load Reduction 
(TELR) 

§  Land Use Condition estimated at parcel 
scale 

§  User Guidance and Webinars to assist 
Permittees 

Assisting Permittees 
Identify Steps to Quantify Pollutant Loads 

and Load Reductions 
 



MS4 Support Project: Develop a Process 
and Supporting Tools 

Detailed  
mapping  

1

Inventory BMPs 
Assess performance 

2 Quantify pollutant 
load reductions 

3

Prioritize      
what BMP’s 

next 

4

Assisting Permittees 
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Results 



Results in PEAIPs 

§  Some commit to 
Spatial 
objectives 

§  Some commit to 
load 
quantification 

§  Some missed 
the boat entirely 



Continuing Challenges 
§  Greater consistency among Permittees 
§  Increase capacity for smaller MS4s 
§  Completing BMP Inventories 
§  Making a lasting change beyond Year 5 

•  “Identify BMPs or program modifications in 
priority program areas that will be made in 
the next permit term” 

§  Assessing load reductions from non-
structural BMPs 



Conclusion 
 

Urban Catchment-Based EA 

§  Foundation for: 
ü Better 

understanding of 
BMP effectiveness 

ü Better monitoring 
design 

ü Better compliance 
demonstration 
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Conclusion 
 

Central Coast Approach to EA 
§  Spatially Explicit: Urban Catchment 
§  Quantifiable: Pollutant Loading is Focus 
§  Tools Assist Permittees: BMP RAM / TELR 
§  Inform future Permits revisions: Salinas in 

2017; Phase II Permit in 2018 
§  Create a future where: Permittees are 

managing urban runoff on a catchment scale 
to protect and restore watershed processes, 
accrue benefits of climate resilience, and 
water supply security 23 



QUESTIONS 

Please send in your questions using the ‘chat’ feature to Karen 
Ashby.  
All participants are muted throughout the webinar. 



CASQA Program 
Effectiveness Assessment 

Webinar 
 

December 2, 2015 
 

Lessons Learned in Assessing 
Existing Development Sources 

Jon Van Rhyn 
County of San Diego Watershed Protection Program 
858-495-5133 / Jon.vanrhyn@sdcounty.ca.gov 



Overview of Major Source 
Categories 



Today’s Focus is on Behavior 
(Outcome Level 3) 



Target Audiences are  
Diverse and Complex 



Commercial and Industrial 
Sources 

Potential Assessment Tools 
 
§  Regulatory compliance inspections 
§  Facility audits 
§  Complaint investigations 
§  Surveys and special investigations 



County of San Diego 
Commercial and Industrial 

Sources (FY 2011-12) 



Regulatory Inspection Targets 
for Industrial Sources 



Multi-year Industrial Source 
Inspection Results 



Commercial & Industrial 
Facilities 

Summary of Lessons Learned 
Achievements 
§  Regulatory compliance levels well understood 
§  Improvements in compliance demonstrated over time 
§  Some behavioral baselines and trends generally understood 

Potential Improvements 
§  Pollutant loads and reductions 
§  Frequency and impacts of specific practices (BMPs rather than 

violations) 
§  Impacts on MS4s and receiving waters 
§  Specific impacts of different facility/source and target audience types 



Residential Sources 
(~503,000 in 2010) 

Potential Assessment Tools 
 
§  Surveys and tests 
§  Website hits and hotline calls 
§  Complaint investigations 
§  Residential inspections / audits 
§  Recycling and waste collection 
§  Incentive program participation 
§  Event participation 
§  Special investigations 



Surveys and Tests 



Recycling and Waste 
Collection 



Achievements 
§  Recycling and waste collection well documented 
§  Limited improvements demonstrated over time 
§  Knowledge, behavioral intention, and behavioral baselines are increasing 
§  Some behavioral trends are generally understood 

Potential Improvements 
§  Pollutant loads and reductions 
§  Impacts on MS4s and receiving waters 
§  Specific impacts of different target audiences 
§  Frequency and impacts of specific practices 
§  Behavioral baselines sometimes lack context 
§  Knowledge often focuses on training/educational interactions (pre- and post-tests) 
§  Assessment is often piecemeal 

Residential Sources 
Summary of Lessons Learned 



Municipal Sources 
Potential Assessment Tools 
 
§  Compliance inspections / audits 
§  Surveys and tests 
§  Complaint investigations 
§  Recycling and waste collection 
§  Special investigations 



County of San Diego Municipal 
Sources (FY 2011-12) 



Overall Lessons Learned for 
Existing Development 

Sources 
Achievements 
§  Regulatory compliance, knowledge, behavioral intention, and behavioral baselines are well 

understood or increasing 
§  Some behavioral trends generally understood 
§  Recycling and waste collection well documented (low hanging fruti) 
§  Limited improvements demonstrated over time (but not always meaningful) 

Potential Improvements 
§  Pollutant loads and reductions remain elusive 
§  Regulatory compliance, knowledge, and behavioral intention are less meaningful than 

detailed behavioral assessment 
§  Frequency and impacts of specific practices is key to projecting loads and reductions 
§  Specific impacts of sources, target audiences, and behaviors on MS4s and receiving 

waters is needed 
§  Assessment remains piecemeal; strategies are needed for integrating diverse and focused 

metrics 
§  Continued experimentation and critical review are paramount 



QUESTIONS 

Please send in your questions using the ‘chat’ feature to Karen 
Ashby. 
All participants are muted throughout the webinar. 



Sacramento Stormwater Quality 
Program 

Long Term Effectiveness 
Assessment 

 
Sherill Huun 

 Supervising Engineer 
December 2015 



Background 
§  Permittees: County of Sacramento and cities of 

Sacramento, Citrus Heights, Elk Grove, Folsom, Galt, and 
Rancho Cordova 

§  1st Permit issued in 1990 
Ø  1995 Effectiveness Evaluation 

§  5th Permit–Limited Term (18 months) issued in 2015 
Ø  Stormwater Quality Improvement Plan (SQIP) – 2009 
Ø  Report of Waste Discharge (ROWD) / Long Term Effectiveness 

Assessment (LTEA)  – March 2013 

§  Next Permit: Region-wide MS4 Permit – Late 2016 



2009 Approach 
§  2009 SQIP –  Program Effectiveness 

§  Based on CASQA’s 2007 Municipal Stormwater Program 
Effectiveness Assessment Manual 

§  Annual effectiveness assessments of activities 

§  Long-term effectiveness assessments of overall program  
Ø 2013 Long Term Effectiveness Assessment 



2009 Approach 
§  Programmatic Outcomes 

§  Program implementation 
§  Raising awareness 
§  Changing behaviors 
§  Program/Activity improvement  
§  Overall Program Effectiveness 

§  Environmental Outcomes 
§  Overall Program Effectiveness 
§  Reducing pollutant discharges  
§  Improving environmental conditions 



Programmatic Evaluation 
§  Each Program Element Evaluated   

§  2-3 Key Indicators selected per Element 
§  Used to assess and document progress toward meeting 

Program Element Goal  
The goal of the Construction Element is to reduce the discharge of stormwater pollutants at 
construction sites to the maximum extent practicable (MEP) by requiring erosion, sediment and 
pollution controls.   

§  Performance Standard/Target set 
§  Specific, measurable and achievable metrics 

§  Schedule for assessments established 



Construction Element 



Construction Element 
§  Goal: The goal of the Construction Element is to reduce the discharge of stormwater 

pollutants at construction sites to the maximum extent practicable (MEP) by requiring 
erosion, sediment and pollution controls. 

§  Key Indicator/Task: Monthly assess the quality of the ESC plans for 30% of permits issued 
for regulated private development projects 
§  Performance Standard/Target: All regulated projects include adequate ESC plan 

(Outcome level 3: Change in behavior) 

Fiscal Year 
Permits 
Issued 

Approved Plans 
Assessed 

Percent of 
Assessed Plans 

Percent of Plans that Met 
Minimum Requirements 

          
2009/2010 35 12 34 %  83% (10 of 12) 
2010/2011 23 12 52 % 100% (12 of 12) 
2011/2012 16 10 63 % 100%  (16 of 16) 
2012/2013 23 14 61% Less than 100% 
2013/2014 25 14 56% 100% (14 of 14) 
2014/2015 22 15 68% 100% (15 of 15) 



Construction Element 
§  Key Indicator/Task: Inspect private construction projects that disturb one or more acres of 

land to ensure that the required ESC plan measures are implemented and maintained 

§  Performance Standard/Target: All regulated construction sites implement and 
maintain the required ESC plan measures (Outcome level 3: Change in behavior) 

•  Qualitative assessments  
ü Most sites implemented all the necessary BMP measures  
ü Areas of concern included inadequate stockpile protection, unmaintained construction  
 entrances, and  inadequate stabilization of  landscaped areas 

ü Contractors not as diligent during summer months 

Fiscal Year	  
Permits 
Issued	  

Approved 
Plans 

Assessed	  
Percent of 

Assessed Plans	  

 	  

Percent of Sites 
that Met Minimum 

Requirements	  

2010/2011	   23	   12	   52 %	   83% (10 of 12)	  

 	    	    	    	    	  

2012/2013	   23	   14	   61%	   *	  

2013/2014	   10	   7	   70%	   *	  

2014/2015	   9	   9	   100%	   *	  



Example Key Indicators 
§  Commercial/Industrial Element Performance Standard – Decrease in violations 

observed from one cycle to the next 

§  Municipal Operations Element Performance Standard – Show an increase in the 
effectiveness ranking for all sites by the end of the Permit term 
Ø  Target - Maintain minimum 80% compliance with the facility pollution 

prevention plan 

§  New Development Element Performance Standard - Annual maintenance 
verification 
Ø  Target – 70% minimum response rate 

0 
500 

1000 
1500 
2000 
2500 
3000 
3500 
4000 

# of Inspections 

# of Violations 

# of Enforcements 



Lessons Learned 
§  Focus assessments to key activities and indicators 

§  Don’t assess every program area (e.g., training) 
§  Eliminate “counting” exercises 

§  Consider level of effort needed for assessments 

§  Choose metrics or performance standards that provide useful 
information/inform your program & regulators 

§  Avoid Increase/Decrease 
Ø  Illicit: Decrease in number of responses, containment and cleanup of Illicit discharges 

Ø  Training assessment:  Increase in staff awareness as a result of training 

§  Doing the task does not mean that you did it well 
§  Focus on quantitative measurements 



Environmental Outcomes 
§  Robust monitoring program 

§  River, Creek and Urban discharge monitoring and special 
studies 

§  Established management questions 

§  Analyze data 
§  Trend analysis 
§  Up-stream-Downstream comparisons 
§  Urban Runoff Discharge Load Modeling 
§  Comparison of New Development vs Pre-1990 Development 

§  Program focus on Target Pollutants 



Management Questions 
 

§  What is the existing condition of receiving water quality and is it 
protective of beneficial uses? 

§  What is the quality of urban discharge in new developed areas? 
§  What is the trend of urban discharge quality? 
§  What is the relative urban runoff contribution to receiving water 

quality? 
§  What are the sources to urban runoff that affect receiving water 

quality? 
§  Are conditions in receiving waters getting better or worse? 
§  How can changes in urban water quality affect receiving water 

quality? 



What is the existing condition of 
receiving water quality and is it 
protective of beneficial uses? 

§  River Receiving Waters are of High Quality – 
supports beneficial uses  
§  Infrequent exceedances of water quality 
§  Both rivers are sought after drinking water sources 
§  Significant toxicity is infrequent in all receiving waters 

§  Pyrethroid Insecticides Pose Risk to Aquatic Life in 
Urban Tributaries 



Percent Water Quality 
Exceedance in Rivers 

  
American River 
at Nimbus Dam 

American River at 
Discovery Park 

Sacramento River 
at Veterans Bridge 

Sacramento River 
at Freeport     

Constituent 
1998-2

012 
2008-201

2 
2002-201

2 
2008-201

2 
2002-201

2 
2008- 
2012 

2002-20
12 

2008-201
2 Objective Units Objective Source 

Total Mercury 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.05 µg/L CTR-HH water + org 
Methylmercury NA NA NA NA NA NA NA NA [1] ng/L NA 
TSS NA NA NA NA NA NA NA NA [1] mg/L NA 
Turbidity 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 8.82% 4.00% <= 20% 

increase NTU Basin Plan 
TDS 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 125 mg/L Basin Plan 
Dissolved Copper 0.00% 0.00% 0.54% 4.17% 0.00% 0.00% 0.55% 4.00% [2] µg/L CTR-FW AQ Chronic-

Diss 
Total Recoverable Copper 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 1000 µg/L Title 22 2° MCL 
Dissolved Zinc 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% [2] µg/L CTR-FW AQ Chronic-

Diss 
Total Recoverable Zinc 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 5000 µg/L Title 22 2° MCL 
Dissolved Lead 0.00% 0.00% 1.20% 4.17% 0.00% 0.00% 0.00% 0.00% [2] µg/L CTR-FW AQ Chronic-

Diss 
Total Recoverable Lead 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 15 µg/L Basin Plan 
Nitrate + Nitrite 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 10 µg/L Title 22 1° MCL for 

NO3N+NO2N 
Diazinon 7.58% 0.00% 5.30% 0.00% 7.30% 0.00% 7.30% 0.00% 0.08 µg/L Basin Plan 
Chlorpyrifos 59.05% 0.00% 56.60% 0.00% 57.27% 0.00% 56.76% 0.00% 0.015 µg/L TMDL Specified 

Chronic 
Bifenthrin NA NA NA NA NA NA NA NA [1] µg/L NA 
Permethrin NA NA NA NA NA NA NA NA [1] µg/L NA 
Total Organic Carbon NA NA NA NA NA NA NA NA [1] mg/L NA 
Dissolved Organic Carbon NA NA NA NA NA NA NA NA [1] mg/L NA 

E Coli 6.5% 12.50% 18.95% 32.00% 6.32% 8.00% 11.58% 15.38% 235 
MPN/ 
100m

L 
Basin Plan 

DDT 74% 62% 71% 75.00% 64.29% 50.00% 62.07% 50.00% 0.00059 µg/L CTR-HH water + org 
Chrysene 29% 0.0% 32% 12.50% 26.87% 0.00% 28.99% 4.00% 0.0044 µg/L CTR-HH water + org 



What is the quality of urban discharge 
in new developed areas? 

§  New Development Land Use and Structural Controls 
have Improved Overall Urban Runoff  

§  Comparison of older development areas vs. new 
development areas  
Ø Creek sites 
Ø Urban runoff sites (old vs. new) 

 



Comparison of Willow Creek (WC01) to Older Development Drainage (AC03) 

and New Development Urban Runoff (UR5) 
 



Comparison of Older (UR2S, UR3, and UR4) 

and Newer (UR5) Development Urban Runoff  



Lessons Learned 
§  Traditional monitoring adequately characterized conditions, but only 

successfully identified large changes related to product replacement 
§  Frequency of urban discharge and urban tributary monitoring can be decreased 

§  COCs in urban runoff are similar to other California communities or are 
driven by specific receiving water or downstream issues 

§  Trend monitoring under the current approach will identify only significant 
changes 

§  Monitoring Program focused on receiving waters has limited ability to link 
individual program activities to changes in water quality, or to identify 
changes occurring on a year-to-year basis 

§  Implementation of new development standards significantly improves the 
quality of urban runoff 



Contact Information 

Sherill Huun 
City of Sacramento 

(916) 808-1455 
shuun@cityofsacramento.org 



QUESTIONS 

Please send in your questions using the ‘chat’ feature to Karen 
Ashby. 
All participants are muted throughout the webinar. 



Program Effectiveness 
Assessment from a  

Non-Traditional Phase II 
Permittee Perspective 

Lisa Moretti, P.E., QSD, QISP TOR 
University of California, Davis 

Environmental Health & Safety 



Overview 

§  Program Effectiveness Assessment and 
Improvement Plan (PEAIP) 

§  Management Questions 
§  Determining Data Needs 
§  Assessment Matrix 



Program Effectiveness Assessment 
and Improvement Plan 

•  Water Quality Data 
 
•  Operational Knowledge 
 
•  Land Use 

Priority Pollutants 
Pollutant Sources 
Data Gaps 



Scaling Down and Scaling Up 

What are our BMPs aiming to address, 
and do we have data available to prove 
the BMPs are addressing the problem? 

Increase focus on Priority 
BMPs  

Stop collecting data that 
doesn’t show 
effectiveness 



Program Effectiveness 
Assessment Framework 

Data Needs 

Management Questions 

Priority BMPs 

Program Element 

Target Audience 

Pollutant Sources 



Priority BMPs Program 
Element 

Target 
Audiences 

Pollutant 
Source 

Pathogens  
(Pet waste and duck 

overpopulation) 

Arboretum 
Visitors 

 
Arboretum and 
Public Garden 

Staff 
 

Education and 
Outreach 

Visitor 
Information 

Dog Waste Bags 

Staff Pollution 
Prevention and 

Good 
Housekeeping 

Staff Training 

Wildlife 
Management Plan 

Public 
Involvement Outreach Events 

Source Assessment: Pathogens 



Outcome Levels 



Outcome 
Level 

Management Questions 

1 Are program elements being fully implemented? 
2 Are BMPs increasing knowledge and awareness?  
2 Have barriers and bridges to action been 

addressed to effectively change behavior that 
contributes to storm water pollution?  

3 Are BMPs resulting in a reduction of pollutant 
generating activities?  

4 Are pollutant sources being reduced due to 
implementation of the BMP? 



Management Questions 

§  Are visitors aware of their impacts? (OL2) 
§  Are visitors changing their behavior to eliminate pet 

waste and to stop feeding wild animals? (OL3) 
§  Is public outreach and education resulting in changed 

behavior? (OL3) 
§  Is the Wildlife Management Plan implementation 

resulting in a reduction in overpopulated species 
contributing to pathogens? (OL4) 



Outcome Level 1 
(Stormwater 

Program Activities) 

• No. of Outreach 
Events 

• No. of  Signs 

• No. of  Staff Trained 

• No. of bags stations 

Outcome Level  2 
(Barriers and 

Bridges to Action) 

• % Surveyed with 
awareness of 
impacts of pet water 
who have attended 
outreach events 

• % Surveyed with 
awareness of impact 
of ducks on water 
quality who have 
read outreach 
materials 

• Are staff 
implementing 
measures to limit 
duck overpopulation? 

Outcome Level  3 
(Target Audience 

Actions) 

• Observation of visitor 
behavior 

• Use of pet waste 
bags 

Outcome Level  4 
(Source Pollutant 

Loads) 

• Fecal Indicator 
Bacteria sample 
results from 
Arboretum Outfall 

• Duck population 
counts 

Data Needs 



Assessment Tools 

§  Staff and Visitor Surveys (OL1, 2, 3) 
§  Training Quizzes (OL 1, 2, 3) 
§  Site Inspections  (OL 1, 2, 3) 

– Hotspots, Construction, Inspection 
§  Website Analytics (OL 1) 
§  Illicit Discharge Reports (OL 2, 3, 4) 
§  Outfall Sampling (OL 5) 
§  Receiving Water Quality Samples (OL 6) 



Program Effectiveness 
Assessment 

Priority BMP Implementation 
Level  

 
None  
Partial  
Full 

Effectiveness Level  
 

None – OL1 
Low – OL 2 
Medium – OL 3 
High – OL 4 

Proposed 
Modification 

Distribute Visitor 
Outreach Materials 
on Feeding Wildlife 

Full Low  Conduct 
outreach 
events 

Staff Training Full Medium N/A 

Pet Waste Bag 
Stations 

Full Medium N/A 



Low 

•  Outcome Level 
1 results only 

•  Implemented, 
but no 
evidence that 
there was an 
impact 

Medium 

•  Outcome Level 
2 results 

•  Results in a 
change of 
awareness 

High 

•  Outcome Level 
3-4 results 

•  Results in a 
change in 
behaviors or 
reduction in 
pollutant load  

Effectiveness Level 



Templates 



Templates 



Templates 



Contact Information 

Lisa Moretti 
lmoretti@ucdavis.edu 

530-752-0177 



QUESTIONS 

Please send in your questions using the ‘chat’ feature. All 
participants are muted throughout the webinar. 



CASQA WEBINAR 

Program Effectiveness Assessment 
Thank you for Attending! 


